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We have seen that the b2 - 4ac portion of the quadratic formula, called the discriminant, can tell us the type of roots of a quadratic equation. The quadratic formula can also give us information about the relationship between the roots and the coefficient of the second term and the constant of the equation itself. Consider the following: Given a
quadratic equation: ax2 + bx + ¢ = 0 By the quadratic formulas, the two roots can be represented as Sum of the Roots, r1 + r2: Product of the Roots, rl ¢ r2: The sum of the roots of a quadratic equation is equal to the negation of the coefficient of the second term, divided by the leading coefficient. The product of the roots of a quadratic equation
is equal to the constant term (the third term), divided by the leading coefficient. = You will discover in future courses, that these types of relationships also extend to equations of higher degrees. We can also see these relationships emerge from factoring the quadratic equation. The roots will be represented as rl1 and r2. Starting with ax2 + bx + ¢ =
0; a # 0 Create a leading coefficient of 1: Express the factors of the equation: Multiply and compare the equations: Conclusion: Let's put this new information to work: Yes, this question can be answered by simply multiplying the factors formed by these roots: But, let's put our new formulas to use and apply the relationship between the roots and
the coefficients and constants. The sum of the roots is So the coefficient of the second term is The product of the roots is NOTE: The re-posting of materials (in part or whole) from this site to the Internet is copyright violation and is not considered "fair use" for educators. Please read the "Terms of Use". Copyright © MathBitsNotebook.com. All
Rights Reserved. Site by MathBits.com® This is the easiest method of solving a quadratic equation as long as the binomial or trinomial is easily factorable. Otherwise, we will need other methods such as completing the square or using the quadratic formula. The following diagram illustrates the main approach to solving a quadratic equation by
factoring method. Main Idea of using Factoring Method to Solve a Quadratic Equation The diagram above suggests the following key points: One side of the equation is just zero. The opposite side should contain the factors of the given polynomial. After the two conditions stated above are met, then it is now OKAY to set each factor equal to zero then
solve for the value of the unknown variable. Examples of How to Solve Quadratic Equations using the Factoring Method Example 1: Solve the quadratic equation below by Factoring Method. I consider this type of problem as a “freebie” because it is already set up for us to find the solutions. Notice that the left side contains factors of some polynomial,
and the right side is just zero! What we need to do is simply set each factor equal to zero, and solve each equation for [latex]x[/latex]. The answers are [latex]x = - \,7[/latex] and [latex]x = 2[/latex]. You may back-substitute these values of [latex]x[/latex] to the original equation to verify if they are true answers. I will leave it to you as an exercise.
Example 2: Solve the quadratic equation below by Factoring Method. The left side of the equation is a binomial. That means I can pull out a monomial factor. If you think about it, between the numerical coefficients [latex] - \,2[/latex] and [latex]6[/latex], I can factor out [latex] - \,2[/latex]. More so, between [latex]{x"2}[/latex] and [latex]x[/latex], I
can factor out [latex]x[/latex]. So to find the overall factor (it’s like finding the GCF), I will multiply [latex] - \,2[/latex] and [latex]x[/latex] to get [latex] - \,2x[/latex]. Note, I can also factor out [latex]2x[/latex] instead of [latex] - \,2x[/latex]. The final answer should be the same. Try it out! Example 3: Solve the quadratic equation below using the
Factoring Method. Have you factored a trinomial before where the coefficient of the squared term is [latex] + 1[/latex]? If not, it is very simple. To factor this trinomial into two binomials, I need to find two numbers (by trial and error) that satisfy two given conditions: The product of these two numbers is equal to the constant term (last number) which
is [latex] - 10[/latex]. The sum of these two numbers is equal to the coefficient of the linear term which is [latex] + 3[/latex]. Since the product of two numbers is negative, I know that these numbers must have opposite signs. More so, having a sum of positive number implies that the number with the larger absolute value must be positive. If you work
it out mentally or using paper and pencil to run through possible combinations, the two numbers that can satisfy the given conditions are [latex] + 5[/latex] and [latex] - 2[/latex]. To check, their products [latex]\left( { + \,5} \right)\left( { - \,2} \right) = - 10[/latex], and their sum [latex]\left( { + \,5} \right)\,\, + \,\\left( { - \,2} \right) = + 3[/latex].
Works out great! The final solutions are [latex]x = - \,5[/latex] and [latex]x = 2[/latex]. Example 4: Solve the quadratic equation below using the Factoring Method. Between the coefficients [latex]3[/latex] and [latex] - 27[/latex], I can pull out [latex]3[/latex]. And between [latex]{x"3}[/latex] and [latex]x[/latex], I can take out [latex]x[/latex]. Therefore
the overall expression that I can factor out is their product: [latex]\left( 3 \right)\left( x \right) = 3x[/latex]. Notice that after I factored out [latex]3x[/latex], I am left with a “special” binomial called the “Difference of Two Squares” which is very easy to factor. It is always the case that the middle signs will be opposites (see yellow). Here is the complete
solution. You should back-substitute to verify that [latex]x = O[/latex], [latex]x = -\,3[/latex], and [latex]x = 3[/latex] are the correct solutions. Example 5: Solve the quadratic equation below using the Factoring Method. The first thing I realize in this problem is that one side of the equation doesn’t contain zero. I can easily create a zero on the right
side by subtracting both sides by [latex]20[/latex]. After doing so, the left side should have a factorable trinomial that is very similar to problem 3. To factor out this trinomial, think of two numbers when multiplied together gives [latex] - 14[/latex] (constant term) and when added gives [latex] + 5[/latex] (coefficient of [latex]x[/latex]-term). By trial and
error, the numbers should be [latex] - 2[/latex] and [latex]7[/latex]. You may verify this correct combination. The final answers are [latex]x = 2[/latex] and [latex]x = - \,7[/latex]. Example 6: Solve the quadratic equation below using the Factoring Method. Solution: Here we have [latex]x = - \,6[/latex] and [latex]x = 7[/latex] as our final answers.
Example 7: Solve the quadratic equation below using the Factoring Method. Solution: Our final answers are [latex]x = 5[/latex] and [latex]x = 1[/latex]. Example 8: Solve the quadratic equation below using the Factoring Method. Solution: The final solutions are [latex]x = 1[/latex] and [latex]x = -\,3[/latex]. You might also like these tutorials: Tags:
Intermediate Algebra, Lessons A quadratic equation has no real solution if the value of the discriminant is negative. When we find the roots of a quadratic equation, we usually come across one or two real solutions, but it is also possible that we don’t get any real solutions. In this article, we will discuss quadratic equations in detail and what happens
when they don’t have real solutions, along with numerical examples.There are three different ways to tell whether the solution to a given quadratic equation is real or not, and these methods are calculating the discriminant, looking at the graph, and looking at the coefficients.Calculating the DiscriminantThe easiest way to tell that the given quadratic
equation or function has no real roots is to calculate the value of the discriminant. If it is negative, then the quadratic equation does not have any real solutions. If the quadratic equation is given as $ax”~{2}+bx +c = 0%, then we can write the standard form of the quadratic formula as:$x = \dfrac{-b \pm \sqrt{b”~{2}-4ac }}{2a}$In this formula, the
term $b”~{2}- 4ac$ is called discriminant, denoting it as “$D$”. The quadratic equation can have three solutions depending on the value of “$D$”.1. The solution is real if “$D$” is > 0. This means we have two distinct solutions.2. If “$D$” is equal to zero, then we have a single real solution.3. If “$D$” < 0, we will have two complex solutions. In this
case, we do not get a real solution.So, for a quadratic equation with complex solutions, the value of $b”™{2}-4ac$ will be less than zero or $b”™ {2} < 4ac$. Let us compare examples for each case of the discriminant.$x™ {2} + 3x + 5$$x~{2}-2x + 1$$x"~{2}-3x + 2$$a = 1$, $b = 3% and $c = 5$$a = 1$, $b = -2$ and $c = 1$$a = 1%, $b = -3$ and $c =
2$$b"{2}=3"{2}=9%$$b"{2}= (-2)"{2}=4$$b" {2}= (-3)" {2} = 9%$$4ac = 4(1)(4) = 20%$4ac = 4(1)(1) = 44ac = 4(1)(2) = 8$b" {2} < 4ac$$b™ {2} = 4ac$ and $D = 0$$b"™ {2} > 4ac$ and $D > 0$Hence, this quadratic equation has complex roots.Hence, this quadratic equation has one real root.Hence, this quadratic equation will have two real
roots.The roots of the equation are $x = -1.5 + 1.6658i$ and $-1.5 - 1.6658i$The root of the equation is $x =1$The roots of the equation are $x = 2,1$You can verify these solutions by putting the values of a, b, and c in the quadratic formula. From the above table, we can deduce that whenever $b”™ {2} < 4ac$, we will only get complex roots.Looking at
the GraphThe second method to tell whether the quadratic equation or function has any real solution or not is by looking at the graph of the function or equation. The graph of any quadratic equation will be a parabola or bell-shaped, and we know the most important feature of a parabola is its vertex.The shape of the vertex of the parabola depends
upon “$as$”; if the value of “$a$” is negative, then the shape of the vertex is like a mountain top or peak. If the value of “$a$” is positive, then the shape is like a valley bottom at the bottom of the mountain. A quadratic equation graph with complex solutions will not touch the x-axis.The parabola can be completely above or below the x-axis if the
equation has complex solutions. When the value of $a0$, the parabola will be above the x-axis. Let us draw the graph for three equations discussed in the previous section.For the equation $x~{2}+ 3x + 5%, we know all solutions are complex, and as we can see below, the graph is above the x-axis as “a” is greater than zero. The graph is not touching
the x-axis, so if you are provided with a graph and you are asked to tell whether the function has real solutions or not, you can instantly tell if the graph is not touching the x-axis then it will only have complex solutions.For the equation $x~{2}-2x +1$, we know the value of the discriminant is equal to zero; for this case, the parabola peak will always
touch the x-axis. It will not go across the x-axis; the peak will land on the x-axis, as shown in the figure below.For the equation $x™{2}-3x +2$, we know the value of the discriminant is greater than zero; for this case, the parabola peak will cross the x-axis. If the value of $a > 0$, then the peak value or mountain top will be going down the x-axis and if
the value of $a < 0$, then the peak value or mountain top will be above the x-axis. We show the graph below.Looking at the CoefficientsIn the third method, we look at the coefficients of the given equation. Remember the equation should be given in the normal quadratic equation form as $ax”~{2}+bx + ¢ = 0$.We can only use this method in special
circumstances, for example, when we are not provided with the value of “$b$” or the value of “$b$” is equal to zero. Furthermore, the sign of the coefficients “$a$” and “$c$” must also be the same. For $b = 0%, if both “c” and “a” are positive then $\dfrac{c}{a}$ is positive and -\dfrac{c}{a} is negative and similarly if both “c” and “a” are negative
then $\dfrac{c}{a}$ is positive and $-\dfrac{c}{a}$ is negative. In both cases, taking the square root will give us two complex solutions.Let us take an example of the quadratic equation $x~{2}+ 6 = 0$, we can see that in this equation $a = 1$, $b = 0$ and $c = 6%$. The roots for given equation are $2.449i$ and $-2.449i$.Similarly, if we take the
example of quadratic equation $-3x”~{2}- 6 = 0$, we can see that in this equation $a = -3$, $b = 0% and $c = -6$. The roots for the given equations are $1.41i$ and $-1.41i$. So, we can see that when signs of coefficients “$a$” and “$c$” were the same and b was equal to zero, we only get complex solutions.Does the Quadratic Equation Always Have a
Solution?Yes, the quadratic equation will always have a solution that can either be complex or real. The quadratic equation can have a maximum of $2$ real solutions. So the real solution for a quadratic equation can be $0$,$1$, or $2$, depending upon the type of quadratic equation. Similarly, the quadratic equations’ complex roots can be $2$ or
zero. We can summarize the roots of the quadratic equation as follows:* When the value of the discriminant is positive, then we will have two real solutions.» When the value of the discriminant is equal to zero, we will have a single real solution.» When the value of the discriminant is negative, we will have two complex solutions.Examples of Quadratic
EquationsLet us now study examples by solving quadratic equations having real or complex solutions. We will study no real solution quadratic equation examples and real solution quadratic equation examples.Example 1: Solve the quadratic equation $x™~{2}+ 2x + 2$Solution:We know for the given quadratic equation the value of $a =1$, $b = 2$ and
$c =24$The value of $b"{2}= 2" {2}=4$$4ac =4 (1)(2) = 8$$b"™{2}- 4ac = 4 - 8 = -4$.As the value of discriminant is less than zero, then this equation will only have complex solutions. Let us put the value of a, b and c in quadratic formula and solve for the roots to verify.$x = \dfrac{-2 \pm \sqrt{-4 }}{2(1)}$$x = -1 \pm 1li$Example 2: Will the
quadratic equation $-2x”~{2}+4 = 0$ have real roots or not?Solution:We know for the given quadratic equation the value of $a = -2$, $b = 0$ and $c =4$.We have studied that if a quadratic equation does not have the coefficient “$b$” or the value of “$b$” is equal to zero and the sign of coefficient “$a$” and “$b$” are the same as well, then it will
not have a real solution. But in this case, the sign of “$a$” and “$b$” are opposite, so this equation should have real roots.$b = 0$$4ac = 4 (-2)(4) = -32$$b"™{2}- 4ac = 0 - (-32) = 32$.As the value of the discriminant is positive, it is the second indicator that tells us that this quadratic equation will have real roots. Let us put the value of a, b, and c in
the quadratic formula and solve for the roots to verify.$x = \pm\dfrac{ \sqrt{32 }}{2(-2)}$$x = \pm \sqrt{2}$Hence, we have proved the equation has real roots.Example 3: Will the quadratic equation $-2x"~{2}- 4 = 0$ have real roots or not?Solution:We can tell by just looking at the equation that it is a no real roots.We know for the given quadratic
equation the value of $a = -2$, $b = 0$ and $c = - 2$.As discussed earlier, if the value of $b = 0$ and “$a$” and “$b$” have same sign, then there will be no real roots for the given equation and this equation fulfills all the criteria.$b = 0$$4ac = 4 (-2)(-4) = 32$$b"~{2}- 4ac = 0 - (32) = -32%.As the value of the discriminant is negative, it is the second
indicator that this quadratic equation will not have real roots. Let us put the value of a, b and c in the quadratic formula and solve for the roots to verify.$x = \pm\dfrac{ \sqrt{-32 }}{2(-2)}$$x = \pm \sqrt{2}i$Hence proved the equation has no real rootsExample 4: Solve the quadratic equation $x™~{2}+ 5x + 10 = 0$Solution:We know for the given
quadratic equation the value of $a =1%, $b = 5% and $c = 10$The value of $b"~{2}= 5"{2}= 25%$$4ac =4 (1)(10) = 40$$b™{2}- 4ac = 25 - 40 = -15%$.As the value of discriminant is less than zero, then this equation will not have any real solutions. Let us put the value of a, b and c in quadratic formula and solve for the roots to verify.$x = \dfrac{-5
\pm \sart{-15 }}{2(1)}$$x = -2.5 \pm 1.934i$You can verify your answer quickly by using a no-real solution calculator online.How To Write a Quadratic Equation Using the Complex RootsIt is quite easy to write a quadratic equation if you are provided with the complex roots. Suppose we are given the roots of the equation as $4i$ and $-4i$ and we
are asked to find the original quadratic equation. We can do that by using the formula $(x-a) (x-b)$ let $a = 4i$ and $b = -4i$.$(x- 4i) (x-(-41)$$(x-4i) (x+41)$$x"~{2}- 161~ {2} $$x"~{2}-16(-1) = x~ {2} + 16$. So the quadratic equation for roots $4i$ and $-4i$ is $x" {2} +16$.Frequently Asked QuestionsWhat Is a Real Solution?A real solution is a
solution to an equation that only contains real numbers. In literature, you will often learn that if a quadratic equation discriminant is less than zero, it does not have a solution. It means that it does not have a real solution.What Is a Non-real Solution?A solution that contains imaginary numbers or is written in the form $a+bi$ is called a non-real or
complex solution. Here, “a” is real, and the coefficient “b” has iota attached to it, which makes the term imaginary.How Can a Quadratic Equation Have No Solution?The quadratic equation will always have a solution. It will either be real or complex, but there will always be roots for the equation.ConclusionLet us conclude our topic discussion and
summarize what we have learned so far.» Quadratic equation will always have a solution, and it can either be real or complex depending upon the value of the discriminant.* There will be no real roots if the value of discriminant is less than zero or $b”™ {2}-4ac < 0$ or $b™ {2} < 4ac$.* When the value of the discriminant is less than zero, we will have
two complex solutions and no real rootsAfter studying this guide, we hope you can quickly identify when a quadratic has real solutions and when it only has complex solutions. Factoring (Factorizing in the UK) quadratic equations is one way of finding the roots of a quadratic equation. A quadratic equation in the standard form ax2 + bx + ¢ =0 is
factored as the product of two linear factors (x - k)(x - h); here, h and k are the two roots. There are different methods by which we can factor quadratic equations: The simplest form of factoring the quadratics is taking the common factor out of the equation. Let us consider an example to understand the concept. Solve the quadratic equation 4y2 +
16y = 0 by factoring the GCFSolution:In the given equation 4y2 + 16y = 04 and 16 have GCF 4Thus, the equation can be written as follows:4(y2 + 4y) = 0Again, y2, y have GCF yThus, the equation can be further written as:4y(y + 4) = 0Thus, (4y)(y + 4) are the factors of the given quadratic equation. To factor a quadratic equation by splitting the
middle term, follow the following steps:Step 1: Find two numbers whose product will give ac, and their addition gives b Thus, number 1 x number 2 = ac and number 1 + number 2 Step 2: Spilt the middle term using the two numbers selected in step 1 ax2 + (number 1)x + (number 2)x + ¢ = 0 Step 3: Take the common factor out and simplify Let us
factor a quadratic equation by splitting its middle term. Solve the quadratic equation x2 - 2x - 15 = 0 by splitting the middle term.Solution:In the quadratic equation x2 - 2x-15=0,a =1, b =-2 and ¢ = -15Thus, ac = 1 x (-15) = -15Factors of 15: 1, 3, 5, 15The two factors that have their sum -2 and product -15 are 5 and 3Sum of the factors = (-5) +
3 = -2Product of the factors = (-5) x 3 = -15Splitting the middle term,x2 - 5x + 3x - 15 = 0=> x(x - 5) + 3(x - 5) = 0=> (x - 5)(x + 3) = 0Thus, (x - 5)(x + 3) are the factors of the given quadratic equation.Thus, the two roots are:x -5 =0 orx + 3 = 0=> x = {5, -3} Here, we will directly use the quadratic formula: x = ${x=\dfrac{-b\pm

\sqrt{b” {2}-4ac}}{2a}}$ Substituting the values of a, b, and c and simplifying the expression, we get the values of the roots. We will get the two factors of the given quadratic equation from the roots. Let us consider an example using the above formula. Solve the quadratic equation x2 + 7x + 12 = 0 by using the quadratic formula.Solution:In the
quadratic equation x2 + 7x + 12 =0, a =1, b = 7 and ¢ = 12Substituting the values of a, b, and c in the formula, we getx = ${x=\dfrac{-b\pm \sqrt{b”~{2}-4ac}}{2a}}$= ${x = ${x=\dfrac{-b\pm \sqrt{b”~{2}-4ac}}{2a}}$}$= ${\dfrac{-7\pm \sqrt{49-48}} {2\times 1} }$= ${\dfrac{-7\pm \sqrt{1}}{2}}$= ${\dfrac{-7+1}{2}}$ or ${\dfrac{-7-1}
{2}}$= {-3, -4}Thus, (x + 3)(x + 4) are the two factors of the given quadratic equation. 3 algebraic identities can be utilized to find the factors of a quadratic equation. The 3 identities are: a2 + 2ab + b2 = (a + b)2 = (a + b)(a + b)a2 - 2ab + b2 = (a-b)2 = (a - b)(a - b)a2 - b2 = (a + b)(a - b) Let us factor different algebraic equations using each of
the above identities. Factorize x2 + 6x + 9 = 0Solution:Since the equation x2 + 6x + 9 = 0is in the form (a + b)2, let us break the given expression accordinglyx2 + 6x + 9 = 0=>x2 + 2x x X 3 + 32 = 0=> (x + 3)2 = 0Thus, (a + 3) (a + 3) are the two factors of the given quadratic equation. Factorize a2 - 14a + 49 = 0Solution:Since the equation a2 -
14a + 49 = 0 is in the form (a - b)2, let us break the given expression accordingly,a2 - 14a + 49 = 0=>a2-2 xa x 7+ 72 = 0=> (a - 7)2Thus, (a - 7) (a - 7) are the two factors of the given quadratic equation. Factorize 49a2 - 36b2 = 0Solution:Since the equation 49a2 - 36b2 = Ois in the form a2 - b2, let us break the given expression
accordingly,49a2 - 36b2 = 0=> (7 x 7 Xxax a)- (6 X 6 X b x b) = 0=> (7a)2 - (6b)2Thus, (7a + 6) (7a - 6) are the two factors of the given quadratic equation. Quadratic Equations have symmetry. The left and right parts are mirror images. Figure 1(heading: no heading, filename: Factoring Quadaratic Equations - Using Symmetry) The midline is
fixed at ${-\dfrac{b}{2}}$ and w is calculated with the following steps: Factoring Quadaratic Equations Using Symmetry Step 1: a will always be 1. If not 1, divide b and c by a b = b/a and ¢ = c/a Step 2: midline is at ${-\dfrac{b}{2}}$ Step 3: ${W=\sqrt{mid"~{2}-c}}$ Steps 4: Roots are mid + w and mid - w Factorize p2 + 3p - 4 = 0Solution:In
the given equation p2 + 3p-4=0,a=1, b = 3, ¢c = -4Since a = 1, we can go to the next stepmid = -3/2Thus, w = ${w=\sqrt{\left[ \left( \dfrac{3} {2}\right) ~{2}-\left( -4\right) \right] }}$= ${\sqrt{\dfrac{9}{4}+4}}$= ${\sqrt{\dfrac{25}{4}}}$= ${\dfrac{-3}{2}-\dfrac{5}{2}}$ and ${\dfrac{-3}{2}+\dfrac{5}{2}}$ = {-4, 1} Thus, (p + 4) (p -
1) are the two factors of the given quadratic equation. Last modified on August 3rd, 2023 Factoring a quadratic equation using common factors is often the simplest and first method you should look for when solving a quadratic equation. What is a Common Factor? A common factor is a number, a variable, or a combination of both that divides evenly
into every term of an expression. The Greatest Common Factor (GCF) is the largest such factor. When you factor out a common factor, you’'re essentially performing the reverse of the distributive property. Steps to Factor Out the GCF: Identify the GCF of all coefficients and variables in the quadratic. Divide each term by the GCF and rewrite the
expression. Write the GCF outside parentheses, with the remaining expression inside. When to Use This Method You primarily use the common factors method to solve a quadratic equation when: The quadratic equation is missing the constant term (c = 0), meaning it’s in the form ax2 + bx = 0. In this case, x’ will always be a common factor. All three
terms (ax2, bx, and c) share a common numerical factor. You can factor this out to simplify the equation before using other factoring methods or the quadratic formula. If there’s no common factor (other than 1), move to other factoring methods like: Difference of Squares, Perfect Square Trinomials Factoring Quadratics, a = 1 Factoring Quadratics, a
# 1 Factoring Quadratics by Completing the Square Factoring Quadratics using the Quadratic Formula. The following diagram shows some examples of solving quadratics by first factoring the GCF. Scroll down the page for more examples. Algebra Worksheets Practice your skills with the following worksheets: Printable & Online Algebra Worksheets
Factoring Out Common Factors We can factorize quadratic equations by looking for values that are common. Example: x2 + 3x = 0 We find that the two terms have x in common. We “take out” x from each term. x(x + 3) = 0 We have two factors when multiplied together gets 0. We know that any number multiplied by 0 gets 0. So, either one or
both of the termsare 0i.e. x=0o0rx+3=0=x=-3 isolate variable x This tells us that the quadratic equation x2 + 3x = 0 can have two values (two solutions) for x which are x = 0 or x = -3 How to solve a quadratic equation by factoring out the greatest common factor? Examples: Solve x2 + 4x = 0 14x2 - 35x = 0 Show Video Lesson Factoring
and solving quadratic equations by factoring out the greatest common factor Examples: Solve 12x2 + 18x = 0 4x2 = 20x Show Video Lesson How to factor and solve quadratic equations when the first step is to factor out the greatest common factor before apply other factoring techniques? Examples: Factor 5x2 - 45 = 0 3x2 - 6x - 45 = 0 Show Video
Lesson Factoring Completely The first step in all factoring problems is to check to see if a Greatest Common Factor can be factored out of the original polynomial. Example: Factor 3x2 + 6x - 24 Show Video Lesson Factoring Out The Greatest Common Factor To find the GCF of a polynomial Write each term in factored form. Identify the factors
common to all terms. Factor out the GCF. Examples: Factor out the GCF 2x4 - 16x2 4x2y3 + 20xy2 + 12xy -2x3 + 8x2 - 4x -y3 - 2y2 + y - 7 Show Video Lesson Try out our new and fun Fraction Concoction Game. Add and subtract fractions to make exciting fraction concoctions following a recipe. There are four levels of difficulty: Easy, medium, hard
and insane. Practice the basics of fraction addition and subtraction or challenge yourself with the insane level. We welcome your feedback, comments and questions about this site or page. Please submit your feedback or enquiries via our Feedback page. Here you will learn how to factor quadratic equations in order to solve them. You will learn what
a quadratic expression is, how to factor a quadratic equation in the form of x~ {2} +bx+c=0 into two sets of parentheses, and how to factor a quadratic equation in the form of ax™ {2} +bx+c=0 into two sets of parentheses. Students first learn how to factor expressions by factoring out the greatest common factor in the 7 th grade and expand that
knowledge as they move into high school math classes. Factoring a quadratic equation is a method to determine the roots of that quadratic. In order to factor a quadratic equation, it is essential to understand what a quadratic equation is. A quadratic equation is a combination of terms where the highest power or exponent is 2. The general form or
standard form of a quadratic equation is: ax™ {2} +bx+c=0 a is the coefficient (number in front) of the x~2 term b is the coefficient (number in front) of the x term c is the the constant term (a number on its own) Whether you are factoring (factorizing) a quadratic expression or factoring a quadratic equation to solve it, the strategies of factoring are
the same. There are different methods to factor algebraic expressions, the focus here is going to be on factoring the quadratic into two sets of brackets (parentheses). Use this quiz to check your grade 6 - grade 8 students’ understanding of algebra. 10+ questions with answers covering a range of 6th to 8th grade algebra topics to identify areas of
strength and support! DOWNLOAD FREE x Use this quiz to check your grade 6 - grade 8 students’ understanding of algebra. 10+ questions with answers covering a range of 6th to 8th grade algebra topics to identify areas of strength and support! DOWNLOAD FREE For example, let’s factor the quadratic expression, x~{2}+8x+15. The a term ( the
term including the coefficient of x~2) can be rewritten as 1 times x times x because x”™ {2} =x\cdot{x} and a=1. Each of the two pairs of parentheses can therefore start with x as when you expand these, you get x\cdot{x}=x"{2}. List the factor pairs of the c term (the constant term): 1, 15 3, 5 The b term ( the term including the coefficient of x) is 8,
so look for the factor pairs that multiply to 15 and sum to 8. \begin{aligned} 1\times15&=15\\\ 1+15&=16\; {\color{red} X} \end{aligned} \begin{aligned} 3\times5&=15\\\\ 3+5&=8\ {\color{lightgreen} v } \end{aligned} The factors of 3 and 5 multiply to 15 and add to 8. Place each of these into the parentheses to get (x+3)(x+5). x~{2}+8x+15
written in its factored form is (x+3)(x+5). Note: The two pairs of parentheses can be written in any order. Here, (x+3)(x+5) is the same as (x+5)(x+3) as both would expand to be x”~ {2} +8x+15. Reversing the process, you can see how the c term is the product of the factors, and the b term is the sum of the factors (of the ¢ term). The quadratic
equation, x~{2}+8x+13=-2 can be solved using the same strategy, however before factoring a quadratic equation, it is essential that the equation is equal to 0; the zero product property. You can easily make the equation equal to 0 by adding the 2 to both sides. \begin{aligned} x~{2}+8x+13&=-2\\\\ X"~ {2} +8x+13+2&=-24+2\\\ x~ {2} +8x+15&=0
\end{aligned} Once the equation is equal to 0, you can factor the quadratic into two sets of parentheses using the same strategy as factoring quadratic expressions. x~{2}+8x+15=0 is factored to become (x+5)(x+3)=0. Once the quadratic equation is factored, you are able to solve it ( find solutions for x). If p\times{qg}=0 then either p=0 or q=0. So
as the product of the two pairs of parentheses is equal to 0, each pair of parentheses could equal 0. Here, x+5=0 or x+3=0. Solve each of the equations for x. When x+5=0, \begin{aligned} x+5-5&=0-5\\\\ x&=-5. \end{aligned} When x+3=0, \begin{aligned} x+3-3&=0-3\\\\ x&=-3. \end{aligned} The two solutions to the quadratic equation
x~{2}+8x+13=-2 are: x=-5 and x=-3. You can check your solutions by substituting them one at a time into the original equation. Check x=-5. \begin{aligned} (-5)"~{2}+8(-5)+13&=\\\\ 25-40+13&=\\\\ -154+13&=-2 \; \color{green} v \end{aligned} Check x=-3. \begin{aligned} (-3)~{2}+8(-3)+13&=\\\\ 9-24+13&=\\\\ -15+13&=-2 \; \color{green} v
\end{aligned} Let’s look at another example, where the coefficient of the a term is something other than 1. Factor the quadratic expression 2x~{2}+7x+3. As the a term can be written as 2x times x, the two pairs of parentheses start with 2x and x as when you expand these, you get 2x\times{x}=2x"{2}. Since the a term has a coefficient greater
than 1, work out the factors of a\cdot{c} that sum to equal the value of b in the b term. As a\times{c}=2\times3=6, list the factor pairs of 6 to find which have a sum of 7. Factors of 6 \text{:} 2, 3 1, 6 \begin{aligned} 2+3&=5 \; \color{red} X \\\\ 1+6&=7 \; \color{green} v \end{aligned} The two factors that multiply to get 6 and sum to get 7 are 1
and 6. As the first pair of parentheses contains 2x, the factor in the second bracket is multiplied by 2, therefore you must halve the factor in the second pair of parentheses. As 6 is an even number, you can easily divide this by 2 to get 3 so you need to place the factor of 1 in the first pair of parentheses and 3 into the second pair of parentheses to get
(2x+1)(x+3). 2x~{2}+7x+3 in factored form is (2x+1)(x+3). Now, let’s check to be sure that when the binomials are multiplied, it matches the original quadratic. Remember to use the distributive property in order to multiply the binomials together. See also: Distributive property Here, each product obtains the correct term from the original
quadratic expression, so the factored form is correct. The quadratic equation, 2x™~{2}+7x+3=0 can be solved by using the same factoring strategy. As the factored form of 2x~ {2} +7x+3 is (2x+1)(x+3), you can solve the quadratic (2x+1)(x+3)=0. When 2x+1=0, \begin{aligned} 2x+1-1&=0-1\\\\ 2x&=-1\\\\ \cfrac{2x} {2} &=\cfrac{-1} {2 }\\\\ x&=-
\cfrac{1}{2}\\\\ \end{aligned} When x+3=0, \begin{aligned} x+3-3&=0-3\\\\ x&=-3 \end{aligned} The two solutions to the quadratic are x=-\cfrac{1}{2} and x=-3. You can check each solution to make sure it is correct by substituting them, one at a time, back into the original equation. Check x=-\cfrac{1}{2}. \begin{aligned} 2x"™ {2} +7x&=\\\\
2\left(-\cfrac{1} {2 }\right) ™ {2} +7\left(-\cfrac{1} {2 }\right)&=\\\\ 2\cdot\cfrac{1} {4}-\cfrac{7} {2} &=\\\\ \cfrac{2} {4}-\cfrac{7} {2} &=\\\\ \cfrac{1}{2}-\cfrac{7} {2} &=\\\\ -\cfrac{6} {2} &=-3 \; \color{green} v \\\\ \end{aligned} Check x=-3. \begin{aligned} 2x"™ {2} +7x&=\\\\ 2(-3) "~ {2} +7(-3)&=\\\\ 2\cdot9-21&=\\\\ 18-21&=-3 \; \color{green} v \\\\
\end{aligned} How does this relate to high school math? High School Algebra - Seeing Structure in Expressions (HSA-SSE.B.3a)Factor a quadratic expression to reveal the zeros of the function it defines. High School Algebra - Reasoning with Equations and Inequalities (HSA-REI.B.4)Solve quadratic equations in one variable. In order to factor a
quadratic equation when the coefficient of the a term is 1\text{:} Find two factors of the constant, \textbf{c} term, that sum to equal the coefficient of the \textbf{b} term. Write the quadratic in factored form with two sets of parentheses. Check your work and write the quadratic equation in factored form. Factor the quadratic expression. x™~{2}-2x-
24 Find two factors of the constant, \textbf{c} term, that sum to equal the coefficient of the \textbf{b} term. The constant, c term, is -24 so one factor must be negative. The factors of -24 are: \begin{array}{rl} 1,&-24\\\\ -1,&24\\\\ 2,&-12\\\\ -2,&12\\\\ 3,&-8\\\\ -3, &8\\\\ 4,&-6\\\\ -4,&6\\\\ \end{array} The coefficient of the b term is -2. The two factors
that multiply to -24 and add to -2 are 4 and -6. \begin{aligned} 4\cdot(-6)&=-24\\\\ 4+-6&=-2\\\\ \end{aligned} 2Write the quadratic in factored form with two sets of parentheses. The a term breaks up to be x\cdot{x} and x\cdot{x}=x"{2} x~{2}-2x-24=(x-6)(x+4) 3Check your work and write the quadratic equation in factored form. You can check
your work through distributive property. Factor the quadratic equation. x™~ {2} +5x+6 Find two factors of the constant, \textbf{c} term, that sum to equal the coefficient of the \textbf{b} term. The c term is 6 and the coefficient of the b term is 5. As the coefficient of the b term is positive, both the factors to find are positive. Find two factors that
multiply to be 6 and add to 5. Factors of 6\text{:} \begin{array}{cc} 1,&6\\\\ 2,&3\\\\ \end{array} The factors of 6 that add to get 5 are 2 and 3. \begin{aligned} 2\cdot3&=6\\\\ 2+3&=5\\\\ \end{aligned} Write the quadratic in factored form with two sets of parentheses. (x+3)(x+2) Note: this can also be written as (x+2)(x+3) because of the
commutative property of multiplication. Check your work and write the quadratic equation in factored form. You can check your work by using the distributive property. The quadratic was factored correctly. x~ {2} +5x+6=(x+3)(x+2) Factor the quadratic equation, x™{2}-8x+16=0. Find two factors of the constant, \textbf{c} term, that sum to equal
the coefficient of the \textbf{b} term. The coefficient of the b term is -8 and the c term is 16. As the c term is positive and the coefficient of the b term is negative, both factors must be negative. Factors of 16\text{:} \begin{array}{cc} -1,& -16\\\\ -2,& -8\\\\ -4, & -4\\\\ \end{array} The factors of 16 that sum to -8 are -4 and -4. \begin{aligned}
4\cdotd&=16\\\\ -4-4&=-8\\\\ \end{aligned} Write the quadratic in factored form with two sets of parentheses. (x-4)(x-4) which can also be written as (x-4)"~{2}. Check your work and write the quadratic equation in factored form. You can check your work by using the distributive property. The quadratic was factored correctly. x~{2}-8x+16=(x-4)(x-4)
In order to factor a quadratic equation when the a term is not 1: Find the factors of \textbf{ac} that sum to equal the coefficient of the \textbf{b} term. Place the factors in the parentheses and check to make sure the product of the inside terms and outside terms sum to the \textbf{b} term. Write the quadratic equation in factored form. Factor the
quadratic, 5x~ {2} +6x+1. Find the factors of \textbf{ac} that sum to equal the coefficient of the \textbf{b} term. The value of ac is 5\times{1}=5. The factors of 5 are 1 and 5. The coefficient of the b term is 6. The factors of 5 that sum to 6 are 1 and 5. Place the factors in the parentheses and check to make sure the product of the inside terms and
outside terms sum to the \textbf{b} term. The a term is 5x”~ {2} which you can factor into 5x and x. So far, the factored quadratic looks like: (5x\ \\\\)(x\\\\\\) As one of the parentheses contains 5x, the factor in the other bracket is multiplied by 5, therefore you must divide the factor by 5 in the other bracket. As 5 is a multiple of 5, you can easily
divide this by 5 to get 1 so you need to place the factor of 1 in the first pair of parentheses and 1 into the second pair of parentheses to get (5x+1)(x+1). Now check the expansion. Each term is correct. Write the quadratic equation in factored form. Factor the expression, 2x™ {2} +3x-2 . Find the factors of \textbf{ac} that sum to equal the coefficient
of the \textbf{b} term. The value of ac is 2\times{-2}=-4. As -4 is a negative number, one factor must be negative. The factors of -4 are \begin{array}{cc} -1,&-4\\\\ 1,&-4\\\\ 2,&-2\\\ \end{array} The coefficient of the b term is 3. The factors of -4 that sum to 3 are -1 and 4. Place the factors in the parentheses and check to make sure the product of the
inside terms and outside terms sum to the \textbf{b} term. The a term is 2x”~ {2} which you can factor into 2x and x. So far, the factored quadratic looks like: (2x\ \\\\)(x\\\\\\) As one of the parentheses contains 2x, the factor in the other bracket is multiplied by 2, therefore you must divide the factor by 2 in the other bracket. As 4 is a multiple of
2, you can easily divide this by 2 to get 2 so you need to place the factor of -1 in the first pair of parentheses and 2 into the second pair of parentheses to get (2x-1)(x+2). Now check the expansion. Write the quadratic equation in factored form. Factor the quadratic equation, 3x™ {2}-4x+1=0. Find the factors of \textbf{ac} that sum to equal the
coefficient of the \textbf{b} term. The value of ac is 3\times{1}=3 As 3 is a positive number but the b term is a negative number, both factors must be negative. The factors of 3 are, -1, -3 There is only one pair of factors, which must add to get the coefficient of the b term. (-1)+(-3)=-4 The factors of 3 that add to -4 are -1 and -3. Place the factors in
the parentheses and check to make sure the product of the inside terms and outside terms sum to the \textbf{b} term. The a term is 3x™ {2} which you can factor into 3x and x. So far, the factored quadratic looks like: (3x\\\\\)(x\\\\\\)=0 As one of the parentheses contains 3x, the factor in the other bracket is multiplied by 3, therefore you must
divide the factor by 3 in the other bracket. As -3 is a negative multiple of 3, you can easily divide this by 3 to get -1 so you need to place the factor of -1 in the first pair of parentheses and -1 into the second pair of parentheses to get (3x-1)(x-1)=0. Now check the expansion. Write the quadratic equation in factored form. 3x”~{2}-4x+1=0 in factored
form is (3x-1)(x-1)=0 Use manipulatives such as algebra tiles so that students can visualize how to factor quadratics. Enhance understanding of the distributive function when expanding binomials and polynomials. Use whiteboards or rough paper to explore different factors. Visualize the quadratic equation by using a graph of the function. Mixing up
the signs of the factors in the bracketsFor example, factoring the quadratic x™ {2}-2x-24 into (x+6)(x-4). (x+6)(x-4) is not the correct factored form of the quadratic. When multiplying out the two sets of parentheses, you can see that it is not factored correctly. \begin{aligned} &(x+6)(x-4)\\ &=x"{2}-4x+6x+24 \end{aligned} =x"{2}+2x+24 #
{x}"~{2}-2x+24 By switching the signs around, the expression is in the correct factored form. (x-6)(x+4)=x"{2}-2x-24 Thinking that the order of the parentheses matterFor example, thinking that (x-5)(x+3) # (x+3)(x-5). When using the distributive property to multiply them both out, you can see that they are the same and the order of the
parentheses does not matter. (x-5)(x+3) =(x-5)(x+3)=x" {2} +3x-5x-15 =x"{2}-2x-15 (x+3)(x-5) =x"{2}-5x+3x-15 =x"{2}-2x-15 Incorrect terms usedA quadratic may be written in an unusual form e.g. 5x+x~{2}+6 or x~{2}=8x-16. In 5x+x" {2} +6, the coefficient of the a term is 1, not 5 as the a term contains x~{2}. In x~ {2} =8x-16, the
coefficient of the b term is -8, not 8 as the quadratic is currently not equal to 0. The coefficients and constant term values can only be used when the quadratic is in the form ax” {2} +bx+c or ax™ {2} +bx+c=0. The quadratic must be rearranged first. For the quadratic equation, x~ {2} +5x+6=0, you need to find two factors that multiply to 6 and sum
to 5. The factors to use are 2 and 3 because: 2\times3=6 and 2+3=5 So, x~ {2} +5x+6=0 in its factored form is (x+3)(x+2)=0. Note, (x+2)(x+3)=0 is also correct. For the quadratic expression, x~{2}+10x+21, you need to find two factors that multiply to 21 and sum to 10. The factors to use are 3 and 7 because: 3\times7=21 and 3+7=10 So,
x~{2}+10x+21=(x+3)(x+7) which can also be written as (x+7)(x+3). For the quadratic expression, -x+x" {2}-12, rearrange it first so that it is in the usual format of x”~{2}-x-12. You then need to find two factors that multiply to -12 and sum to -1. The factors to use are -4 and 3 because: 3\times{-4}=-12 and 3+(-4)=-1 So, x+x"{2}-12=(x+3)(x-4)
which can also be written as (x-4)(x+3). For the quadratic eqquation, x”~{2}+3x=18, rearrange it first so that it is equal to 0. You now have x™ {2} +3x-18=0. You then need to find two factors that multiply to -18 and sum to 3. The factors to use are -6 and 3 because: 3\times{-6}=-18 and 3+(-6)=-3 So, x~ {2}+3x=18 in its fully factored form is (x+3)
(x-6)=0. For the quadratic, 2x™ {2} +3x-5 the value of ac is 2\times{-5}=-10. The factors of -10 that have a sum of 3 are -2 and 5. The a term can be factored into 2x and x so the factored form is currently (2x\\\\\)x\\\\\\). As one of the parentheses contains 2x, the factor in the other bracket is multiplied by 2, therefore divide the factor by 2 in the
other bracket. As -2 is a negative multiple of 2, you can easily divide this by 2 to get -1 so 5 is in the first pair of parentheses and -1 is in the second pair to get (2x+5)(x-1). For the quadratic, 3x™ {2}-7x4+2=0 the value of ac is 3\times{2}=6. The factors of 6 that have a sum of -7 are -1 and -6. The a term can be factored into 3x and x so the factored
form is currently (3x\\\\\)(x\\\\\\). As one of the parentheses contains 3x, the factor in the other bracket is multiplied by 3, therefore divide the factor by 3 in the other bracket. As -6 is a negative multiple of 3, you can easily divide this by 3 to get -2 so -1 is in the first pair of parentheses and -2 is in the second pair to get (3x-1)(x-2). How do you
solve quadratic equations that do not factor? You can use the quadratic formula to solve all quadratic equations. However, the quadratic formula is typically used when a quadratic equation cannot be factored, meaning that the quadratic equation is prime. What is a perfect square trinomial? A perfect square trinomial is a quadratic expression that
factors into twoidentical set of parentheses. For example, the quadratic, x~ {2} +6x+9 is considered to be a perfect square trinomial because it factors to be, (x+3)(x+3) which can be written as (x+3)"2. Can you factor polynomials? Yes, you can factor polynomials. Quadratics can be factored and they are a type of polynomial - quadratic polynomials.
However, other polynomials with higher degrees can be factored too, which you will learn in Algebra IT and Precalculus. Can you factor quadratics that have a fraction or a negative number as a leading coefficient? Yes, quadratics can be factored with fractional or negative number coefficients. Can any real number be the coefficients of a quadratic?
Yes, quadratic equations or polynomial equations can have any real number as a coefficient. Can you factor linear equations? Yes, you can factor linear equations by using the method of factoring out the GCF. Quadratic graphs Quadratic equations Radicals At Third Space Learning, we specialize in helping teachers and school leaders to provide
personalized math support for more of their students through high-quality, online one-on-one math tutoring delivered by subject experts. Each week, our tutors support thousands of students who are at risk of not meeting their grade-level expectations, and help accelerate their progress and boost their confidence. Find out how we can help your
students achieve success with our math tutoring programs. We use essential and non-essential cookies to improve the experience on our website. Please read our Cookies Policy for information on how we use cookies and how to manage or change your cookie settings.AcceptPrivacy & Cookies Policy Factoring can be challenging with different
numbers of terms and special cases, but this post demonstrates how to factor all quadratic expressions. Factoring is the most important skill for Algebra students to master as it comes back in every course of high school (and even college!) math.Three years ago, I started tutoring a student at the end of her 9th grade Algebra 1 class. She was
struggling to learn how to factor quadratic expressions. She couldn’t identify where to start as each problem looked slightly different and there were different “rules” to follow. We broke down these factoring rules based on the number of terms, outlined below. I told her factoring was a key skill she would use in upcoming years of Algebra 2,
Geometry, Pre-Calculus and beyond so I wanted to make sure she felt confident in factoring all of the forms.This depends on the number of terms of the expression. I'll explain the steps for factoring quadratics of various terms and follow each with examples.For Binomials with 2 terms, we first look for a Greatest Common Factor (GCF), a multiple that
both terms have in common. If that exists, factor it out. If not, it may be a special case called Difference of Squares. Difference means subtraction so it’s two squared terms being subtracted. Rewrite the expression as a”~2-b”2 then it factors to (a-b)(a+b) as shown in the example on the right below. Notice below the problem on the right (in blue
writing), after I used difference of squares to factor, you can also use the box method to solve. It’s a longer process but if you want to use the box method, you don’t have to memorize the difference of squares shortcut. The box method process is used for factoring trinomials.For Trinomials with 3 terms, I also first look for a GCF to factor out, if
possible. Then, with the quadratic in standard ax”2+bx+c form, we need a pair of numbers that multiply to the result of a*c and also add to b. We replace the middle bx term with the pair of numbers we just found. Applying that to the problem on the left below, we replace 5y with 12y and -7y. Finally, we use that result in either the area box method
or factoring by grouping.When I learned how to factor 20 years ago, I learned a method called factoring by grouping. Many teachers still use this method. The area box method is essentially the same process but it’s neater organization for some students. See the similarities in differences in the example below.One advantage of using factoring by
grouping is it has a built-in check. Notice that once the GCF is factored out of both groups, the resulting factor, y+12, matches.Also, there is a shortcut for both methods if a=1. Notice the pair of numbers that multiply to the result of a*c and add to b are the numbers in each factor. You can skip the box or grouping only if the leading coefficient is 1.
This wouldn’t work for the example on the right, where the leading coefficient, a, is 6.If you're in Algebra 2 and factoring polynomials of higher degree (quadratics have a degree/power of 2), you have to factor a 4-term expression. This polynomial below is cubic since the highest power/degree is 3. If you’'re only factoring quadratic expressions, you
may not need to worry about this case! The process is still to first check for a GCF but then you can jump right into factoring by grouping or the box method.Notice in the example above, we can factor further if a quadratic expression remains. In other words, if there is still an x*2, it can possibly factor further. This can get tricky when multiple
methods are involved.Another challenge for students is identifying common factors in order to factor out the Greatest Common Factor. To help with this, create a factor tree for each term. Below, I circled the common factors to determine the GCF. There are two main times factoring is used with quadratic functions:1. Solving quadratic equations. 2.
Finding x-intercepts on graph of a parabola.These are technically the same thing. Solving x”~2-3x+2=0 gives the x-intercepts for y= x"2-3x+2. When solving quadratic equations, factoring is just one method. Learn about the other methods for solving quadratic equations and when to use each method.Factoring comes back in Algebra 2 with solving
polynomial equations of higher powers and in Pre-Calculus with solving trigonometric equations.Just recently, now that student I tutor is a senior, she randomly said to me, “You were right. Factoring really is the one concept that keeps coming up year after year!” Learn it now so you’ll be prepared for future math classes. If you need help mastering
factoring, fill out our New Student Form and we’ll personalize individual tutoring sessions to ensure you're confident in factoring all the various forms. Enjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished than ever.See What's
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ax? + bx + ¢ = 0 where a can not equal zero.The word quad is Latin for four or fourth, which is why a quadratic equation has four terms (ax?, bx, ¢, and 0). Being able to solve quadratic equations by factoring is an incredibly important algebra skill that every student will need to learn in order to be successful in Algebra I, Algebra II, and beyond.
Learning how to factor a quadratic equation comes down to being able to recognize a quadratic equation, being able to factor it, and then finally being able to solve for x and check your answer for mistakes.This free Step-by-Step Guide on How to Factor Quadratic Equations will cover the following topics:Note that this guide is a follow-up to our free
step-by-step guide How to How to Factor Polynomials, which reviews how to factor polynomials with 2 terms, 3 terms, and 4 terms. While we will review general factoring in this guide, we will be more focused on how to factor a quadratic equation. However, before we learn how to factor quadratic equations and how to solve quadratic equations by
factoring, let’s quickly review some important vocabulary terms related to quadratics and quadratic equations. Figure 01: What is the difference between a trinomial expression and a quadratic equation. While the focus of this guide is on teaching you how to factor quadratic equations and how to solve quadratic equations by factoring, it is important
that you first understand how the difference between a trinomial expression and a quadratic equation.In algebra, a trinomial expression is a polynomial with 3 terms of the form ax? + bx + c. Note that, since it is an expression, a trinomial does not include an equal sign.What is a Quadratic Equation?In algebra, a quadratic equation is a trinomial of the
form ax? + bx + c that is equal to zero. So, we can say that a quadratic equation is of the form:Figure 01 above illustrates this key difference between trinomial expressions and quadratic equations, which is namely that a quadratic equation is an equation and includes a fourth term (=0).Why are we concerned with quadratic equations being equal to
zero? You may already know that, when graphed, quadratic equations can be represented on the coordinate plane as a parabola (a U-shaped curved). When we solve quadratic equations by factoring, we are actually figuring out where the parabola crosses zero on the x-axis, as shown in Figure 02 below. Figure 02: By setting a quadratic equation
equal to zero, we are able to determine where the parabola crosses the x-axis. These x-values will be the solution(s) to a quadratic equation. This guide will teach you how to solve quadratic equations by factoring (not graphing). Consider the example quadratic in Figure 02 above:Notice that, for this quadratic equation, a=1, b=6, and c=8. When it
comes time to learn how to factor a quadratic equation later on, it will be important that you are able to identify the values of a, b, and ¢ for any given quadratic equation.Now, here are two key pieces of information about the solutions to quadratic equations:The solution(s) to any quadratic equation are the points where the graph of the quadratic
crosses the x-axis on a graph.Quadratic equations typically have two solutions, but they can also have one solution or zero solutions.You do not have to graph quadratic functions to solve them. You can solve quadratic equations by factoring.Now that you understand what the solutions of a quadratic represent graphically, you are ready to learn how to
factor equations and solve them algebraically.Are you ready to get started? Let’s start by factoring the example quadratic equation from Figure 02 above: x? +6x + 8 = OExample #1: Factor and Solve x?> +6x + 8 = OFrom our graph, we already know that this quadratic equation will have two solutions: x=-4 and x=-2 (note that this can also be written
as x={-4,-2}). So, let’s use factoring to find these answers algebraically.To factor a quadratic equation, we can split it up into two parts:The left side of the equal signThe right side of the equal signOn the left side of the equal sign, we must have a trinomial of the form ax? + bx + ¢ to deal with and, on the right side, we must have a zero. If the
quadratic equation in question is not in this form, we will have to use algebra to rearrange it. However, this first example is good to go so we don’t have to move any of the terms around. This first step is shown in Figure 03 below: Figure 03: How to factor a quadratic equation. From here, the next step is to factor the trinomial on the left side of the
equal sign:Note that, for this introductory example, the value of a (the leading coefficient) is 1. When this is the case, you can factor the trinomial on the left-side of the equation as follows: Figure 04: How to solve quadratic equations by factoring. Step One: Identify the values of b and c.In this example, the values of b and c are: b=6 & c=8Step Two:
Find two numbers that both ADD to b and MULTIPLY to c.Once you have identified the values of b and c (6 and 8 respectively in this example), you can use trial-and-error to find two numbers that both add to the b term (6) and multiply to the c term (8). Another way to say this is: find two numbers with a sum of 6 and a product of 8.For example, let’s
say that you chose the numbers 5 and 1. In this case, 5+1=6, but 5x1# 8, so these two numbers would not work.5 + 1 =6 (the value of b) v5 x 1 # 8 (the value of c) XHowever, if you chose the numbers 2 and 4:2 + 4 =6 (the value of b) v2 x 4 = 8 (the value of c) v Since the sum of 2 and 4 is 6 and the product of 2 and 4 is 8, you can found out that the
factors of the trinomial x> + 6x + 8 are (x+2) and (x+4)Step Three: Use your numbers from step two to write out the factorsIn this case, you can conclude that the factors of x?> + 6x + 8 are (x+2) and (x+4). Figure 05: x? + 6x + 8 = (x+2)(x+4). How do you know if you result is correct? You can check your answer by performing double distribution as
follows:(x+2)(x+4) = x® + 2x + 4x + 8 = x? + 6x + 8If the result is the same trinomial that you started with, then you know that your factors are correct. Figure 06: How to Solve a Quadratic Equation by Factoring Now we have a new equation: This is not our final answer. To solve this quadratic by factoring, we have to take each factor, set it equal to
zero, and solve to find our solutions as follows:x+4 = 0 - x = -4x+2 = 0 - x = -2 Figure 07: The final step is to set each factor equal to zero and solve. Final Answer: The quadratic equation x? + 6x + 8=0 has a solution of x={-4,-2}.This solution should make sense since we already knew from the graphing the parabola that this particular quadratic
would equal zero at x=-4 and x=-2.Now that Example #1 is complete, you know exactly how to factor quadratic equations and how to solve quadratic equations by factoring. However, the way that you factor will vary by problem as not all trinomials are factored the same way. Below, you will find examples for how to solve a quadratic equation by
factoring for three different occasions:when the leading coefficient a=1 (this applies to Example #1)when the leading coefficient a#1For a more in-depth review of factoring trinomials, we highly recommend visiting our popular Step-by-Step Guide to Factoring Polynomials. Otherwise, let’s continue on to learning how to factor quadratic equations
when a=1. For this first section, we will focus on how to factor a quadratic equation with a leading coefficient of 1 (as opposed to any other number). Figure 08 highlights the difference between a quadratic equation where a=1 and a quadratic equation where a=1. Figure 08: Make sure that you can recognize when a quadratic has a leading
coefficient of one or not. First, note that this quadratic equation is in the form ax? + bx + ¢ = 0 since the equation could be rewritten as:However, for the sake of simplicity, we will keep it as:Since a=1 in this example, we can solve this quadratic equation the same way we solved Example #1.First, we can split the quadratic into two parts: the left-side
of the equal sign and the right-side of the equal sign. Then we can attempt to factor the trinomial x2 -2x -15 on the left-side. Figure 09: How to Factor Quadratic Equations: Start by isolating the trinomial on the left-side of the equal sign. Now, we can find the factors of x2 -2x -15 as follows:Step One: Identify the values of b and c.In this example, the
values of b and c are: b=-2 & c=-15Step Two: Find two numbers that both ADD to b and MULTIPLY to c.Once you have identified the values of b and c (-2 and -15 respectively in this example), you can use trial-and-error to find two numbers that both add to the b term (-2) and multiply to the c term (-15). Another way to say this is: find two numbers
with a sum of -2 and a product of -15.In cases like this example, you need two number that will multiply to a -15. Since the product of two negatives is always positive and the product of two positives is also always positive, your factors will include one positive number and one negative number.After some trial-and-error, you will find that 3 and -5 work
because:3 + -5 = -2 (the value of b) v3 x -5 = -15 (the value of c) v Since the sum of 3 and -5 is -2 and the product of 3 and -5 is -15, you have found out that the factors of the trinomial x? -2x -15 are (x+3) and (x-5)Step Three: Use your numbers from step two to write out the factorsin this case, you can conclude that the factors of x? -2x -15 are (x+3)
and (x-5). Figure 10: Factor the trinomial on the left-side of the equal sign. From here, we have a new equation to deal with:To find the solution(s) to the original quadratic equation, we have to take each factor, set it equal to zero, and solve for x as follows:x+3 = 0 - x = -3x-5 = 0 - x = 5 Figure 11: How to Solve a Quadratic Equation by Factoring
Final Answer: The quadratic equation x? - 2x - 15 =0 has a solution of x={-3,5}.Now, let’s look at one more example of how to factor quadratic equations when the leading coefficient is 1. Do you notice anything different about this next example?The equation is not a quadratic (i.e. it is not in ax® +bx + ¢ = 0 form). To get this equation into ax®> +bx + ¢
= 0, we will have to rearrange it, namely by subtracting 12 from both sides so that there is a zero on the right side of the equals sign as follows:x2 + 4x = 12 x2 + 4x -12 = 12 -12x2 + 4x -12 = 0 By rearranging the terms in this way, our new equation is a quadratic that is now in ax? +bx + ¢ = 0 form, meaning that we can solve it by factoring. Figure
12: How to Factor a Quadratic Equation Now, we can find the factors of x2 +4x -12 as follows:Step One: Identify the values of b and c.In this example, the values of b and c are: b=4 & c=-12Step Two: Find two numbers that both ADD to b and MULTIPLY to c.Once you have identified the values of b and c (4 and -12 respectively in this example), you
can use trial-and-error to find two numbers that both add to the b term (4) and multiply to the c term (-12). Another way to say this is: find two numbers with a sum of 4 and a product of -12.After some trial-and-error, you will find that 6 and -2 work because:6 + —2 = 4 (the value of b) v6 x —2 = -12 (the value of ¢) v Step Three: Use your numbers
from step two to write out the factorsIn this case, you can conclude that the factors of x? + 4x -12 are (x+6) and (x-2).Finally, we can find our solutions by solvingTo find the solution(s) to the original quadratic equation, we have to take each factor, set it equal to zero, and solve for x as follows:x+6 = 0 - x = -6x-2 = 0 — x = 2Final Answer: The
quadratic equation x2 + 4x - 12 = 0 has a solution of x={-6,2}.The entire step-by-step process for solving this example is illustrated in Figure 12 above. Now let’s move onto learning bow to factor a quadratic equation when the leading coefficient is not equal to one. For the first example, we have to find the solutions to the quadratic equation: 2x2 - x -
6 = 0.Notice that, in this case, the leading coefficient a=1 (in this example a=2).We can still solve this quadratic equation by separating the left and right-side of the equal sign where the trinomial is on the left side and the zero is on the right side as shown in Figure 13 below. Figure 13: How to Factor a Quadratic Equation when a#1 Now, we have to
find the factors of the trinomial 2x2? - x - 6 on the left-side of the equal sign as follows: Figure 14: How to factor a trinomial a#1 Factoring these types of trinomials is a bit more involved. First, notice that you can not pull out a greatest common factor (GCF). When this is the case, you can use the AC method for factoring trinomials of the form ax? + bx
+ ¢ when a=1 as follows:Step One: Identify the values of a and ¢ and multiply them togetherFor this example, a=2 and c=-6...Step Two: Factor and replace the middle termNext, you have to take the resulting product from Step One (-12) and use it as a replacement for the middle term.This means that you are replacing the middle term, -1x, with -12x,
which we then have to factor as follows:-12 = -4 x 3; and-4 + 3 = -1We chose -4 and 3 as factors because the sum of -4 and 3 equals negative 1, so we can rewrite the original trinomial as 2x? - 4x +3x - 6, as shown in Figure 15 below. Figure 15: How to use the AC method to factor Step Three: Split the new polynomial down the middle and take the
GCF of each sideOur new polynomial is equivalent to the one that we started with, but now it has four terms: 2x2? - 4x + 3x - 6Now, you must split the polynomial down the middle to essentially create two separate binomials that you can simplify by dividing GCF’s out of as follows:First Binomial: 2x? - 4x = 2x(x-2)Second Binomial: 3x - 6 = 3(x-2)This
process of splitting the polynomial down the middle is illustrated in Figure 16 below. Figure 16: Split the new polynomial down the middle and take the GCF of each side Step Four: Identify the FactorsLastly, you can now determine the factors.The result from the previous step was 2x(x - 2) + 3(x -2). Within this expression you will find your two
factors, (2x+3) and (x-2), as shown in Figure 17 below. Figure 17: How to Factor Quadratic Equations And now, you can conclude that the factors of 2x? - x - 6 are (2x+3) and (x-2).Unfortunately, you still have to set these factors equal to zero and solve for x to find the solution to the original quadratic equation as follows:2x + 3 =0-2x=-3 > x =
-3/2x-2 = 0 - x = 2Final Answer: The quadratic equation 2x2? - x - 6 = 0 has a solution of x={ -3/2 , 2 }.The complete step-by-step process for solving this final example is illustrated in Figure 18 below. Figure 18: How to Factorize Quadratic Equations Learning how to factor quadratic equations is a key algebra skill that can be learned with
practice.While many students will initially learn how to solve quadratic equations by graphing, the next step will be to learn how to solve quadratic equations by factoring, which means that you will have to know how to factor quadratic of the form ax? + bx + ¢ = 0 when a=1 and when a#1.In this step-by-step guide to factoring quadratic equations, we
covered both cases as we worked through several examples of factoring quadratics of the form ax? + bx + ¢ = 0. Remember that not all questions will be directly in this form, but they can often be rearranged (i.e. they can be rewritten as an equivalent equation that is in the form ax? + bx + ¢ = 0).If you are still confused about how to factor quadratic
equations, we highly recommend that you go back and work through all of the example problems above, carefully following each step. The more experience that you have working on these types of problems, the easier they will become.Keep Learning: Learn how to factor binomials, trinomials, and cubic expressions. Comment Share — copy and
redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and
indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or
technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for
your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. In this post, we are going to dive deep into how to factor Quadratic equations! There are so many different methods to choose from including GCF, Product/Sum, DOTS, and the Quadratic Formula. Here we will go step by step



into each method on how to factor quadratic equations, each with their own set of practice questions. For a review on how to factor by grouping, check out this post here and happy calculating! Why factor in the first place, you may say? We want to manipulate the equation until we solve for x. Solving for x is our main goal, and factoring allows us to
do that. Now let’s get to the good stuff! Greatest Common Factor (GCF): The greatest common factor is the highest possible number that can be divided out from an equation. This gets the equation into its simplest form and makes it easier for us to solve for x. Before considering which type of factoring methdo to use, always ask yourself, “Can I take
out a GCF?” Product/Sum: This factoring method is for quadratic equations only! That means the equation takes on the following form: Difference of Two Squares DOTS) Not to play favorites or anything, but DOTS is the easiest and most lovable of the factoring methods. This factoring method just makes you feel all warm and fuzzy inside or maybe
that’s just me). Before we get into how to do DOTS, let’s talk about when? Quadratic Formula: We have heard of the quadratic equations, so how id the quadratic formula different? The Answer: The Quadratic Formula is what we use to factor any trinomial. You can use product/sum on trinomials like we discussed earlier, but this may not always work
out easy. The Quadratic Formila on the other hand will work every time! Low and behold, the Quadratic Formula: Want more Mathsux? Don’t forget to check out our Youtube channel and more below! And if you have any questions, please don’t hesitate to comment below. Happy Calculating! Looking for more on Quadratic Equations and functions?
Check out the following Related posts! Factoring Factor by Grouping Completing the Square The Discriminant Is it a Function? Quadratic Equations with 2 Imaginary Solutions Imaginary and Complex Numbers Focus and Directrix of a Parabola Facebook ~ Twitter ~ TikTok ~ Youtube
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