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Review of Quadratic Expressions and Equations 
 
 A quadratic expression is in the form  where cbxax ++2 0≠a .   
 A quadratic equation is in the form  where 02 =++ cbxax 0≠a . 
 
Factoring Quadratic Expressions 
 
One key skill associated with quadratic expressions is factoring.  To factor a quadratic expression means write it as a product of linear 
polynomials.  The majority of factoring you will do is factoring quadratic (degree 2) polynomials of three general types.   
    Type 1:  Trinomials of the form  where  and  are real numbers.   cbxx ++2 b c
    Type 2:  Trinomials of the form  where , , and  are real numbers. cbxax ++2 a b c
    Type 3:  Binomials of the form 22a b−  are called the difference of perfect squares. 
 
  Type 1:  Trinomials of the form  where  and  are real numbers.   cbxx ++2 b c
 

Find a pair of integers  and  that multiply to  and also add to .  The trinomial will factor as the product of 
binomials 

1n
)

2n c b
( )(1 2x n x+ + n . 

 
 
   Example:  If possible, factor . 24112 ++ xx
 

Identification/Analysis This is a quadratic expression with three terms of the type .  Factor means write 
as the product of two or more polynomials of lower degree. 

cbxx ++2

 
Check for Common 
Factor 

There is nothing common to all three terms. 
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Factor We need to find a pair of integers that multiply to 24 and add to 11.  One way to accomplish 

this is to create a list of all the possible ways to multiply to 24 and then check to see which, 
if any, add to 11. 
  

Factors of 24 
241∗  
122∗  
83∗  
64 ∗  

Sum of the pair of factors 
25 
14 
11 
10 

 
Notice that 2483 =∗  and 1183 =+ , therefore the trinomial  factors as 24112 ++ xx
( )( )3 8x x+ + .   

 
Check To check your work, multiply out the answer (distribute) and you should get back to the 

original trinomial.  You may be familiar with the acronym FOIL to remember how to 
multiply binomials.  F means multiply the first terms of each binomial together.  O means 
multiply the outside terms together; that is the first term of the first binomial multiplied by 
the second term of the second binomial.  I means multiply the inside terms together; that is 
the second term of the first binomial times the first term of the second binomial.  Finally, L 
means multiply the last (second) terms of each binomial together.  These four products are 
then added together.  So to check our solution ( )( )3 8x x+ + , we FOIL. 

F 
O 
I 
L 

2xxx =∗
xx 88∗ =
xx 33∗ =

2483 =∗
Finally when we add these four terms together, we get . 24112438 22 ++=+++ xxxxx
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   Example:  If possible, factor . 32142 −+ xx

 
Identification/Analysis This is a quadratic expression with three terms of the type .  Factor means write 

as the product of two or more polynomials of lower degree. 
cbxx ++2

 
Check for Common 
Factor 

There is nothing common to all three terms. 

 
Factor We need a pair of integers that multiply to  and add to 14.  Since the integers must 

multiply to 
32−

32− , we know one must be positive and the other negative.  Furthermore, since 
the numbers must add to 14, the larger number (in absolute value) must be the positive one. 

32Factors of −  
321∗−  
162∗−  
84∗−  

Sum of the pair of factors 
31 
14 
4 

This time, the pair of integers that work are 6 , so the trinomial  factors 
as 

2 1− ∗ 32142 −+ xx
( )( )6x x + .   2 1−

 
  

( )( )1+Check Distribute 2x x− 6  and get 2 16x x 2 32x+ − −  or . 32142 −+ xx
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   Example:  If possible, factor 

This is a quadratic expression ree terms of the type eans write 
. 

1252 −− xx . 
 

Identification/Analysis with th cbxx ++2 .  Factor m
as the product of two or more polynomials of lower degree

 
Check for Common There is nothing common to all three terms. 
Factor 

 
We need a pair of integers that multiply to Factor 12−  and add to 5− .  The two numbers we want 

mu nto find multiply to a negative value, so one st be positive a d the other negative.  This 
time, they must add to a negative number, so the larger of the two numbers (in absolute 
value) must be the negative number. 
  

Factors of 12−  
121 −∗

Sum of the pair of factors 
11−  
4−  

 
62 −∗  
43 −∗  1−

Notice that none of the pairs of numbers that multiply to 12  also add to 5− − .  This means 
the trinomial does not factor (trinomial is prime). 

 
 Check Trinomial is prime.   
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  Type 2: Trinomials of the form mbers.  Two methods are shown. 

eck for a common factor to all three terms.  If one exists, factor it out and then proceed; if there is no common 

 

   xample:  If possible, factor 

This is a quadratic expression with three terms of the type eans write 
. 

   cbxax ++2  where a , b , and c  are real nu
 

  Method 1:  
First we ch
factor other than one, continue on.  At this point, the strategy is similar to factoring for Type 1, but having a leading 
coefficient “ a ” other than one often makes factoring more challenging.  With this type of trinomial, we want to find a pair
of integers n  and 2n  that multiply to ac  and also add to b .   
 

1

E 2032 2 −+ xx . 
 

Identification/Analysis cbxax ++2  .  Factor m
as the product of two or more polynomials of lower degree

 
Check for Common There is nothing common to all three terms. 
Factor 
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Factor We need a pair of integers that multiply to 40−  since 40202 −=−∗ and add to 3.  This time 

 and the largewe need one positive number and one negative number r (in absolute value) of 
the numbers needs to be positive because the two must add to a positive value. 
   

Factors of 40−  
401∗−  
202∗−  
104∗−  
85∗−  

Sum of the pair of factors 
39 
18 
6 
3 

 
ince a pair of integers exist that both multiply to 40S −  and add to 3, the trinomial factors. 

However, it does not factor as ( )( )85 +− xx  like th  in Type 1 (verify by multiplying).  
Instead use the two integers to iddle (bx ) term of the trinomial.   

 
2 22 3 20 2 5 8 20x x x

ose

x x

rewrite the m

+ − = + −  −

Notice the polynomial now has four terms.  Next we group the first two terms together and 
 

the second two terms together and factor within each group. 
 

     ( ) ( ) ( ) ( )5−  
terms 

245220852 2 +−=−+− xxxxxx
There are now two ( )52 −xx  and ( )524 −x .  Notice these two terms have a common 
factor of ( )52 −x ssfully factored the trinomial. 
 

  

.  Factor it out and we have succe

   ( ) ( ) ( )( )45252452 +−=−+− xxxxx  
 

 
 Check ( )( ) 2 22 5 4 2 8 5 20 2 3 20x x x x x x x− + = + − − = + −  
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   Method 2:  Guess and Check 

 find the above method too prescriptive or too time consuming and instead favor the guess-

 
  

This is a quadratic expression with th eans write 

Some students and instructors
and-check method.  This alternative is illustrated below with a few guidelines. 

Example:  If possible, factor 2032 2 −+ xx .  
 

Identification/Analysis ree terms of the type cbxax ++2  .  Factor m
as the product of two or more polynomials of lower degree. 

 
Check for Common There is nothing common to all three terms. 
Factor 

 
The first terms of the two binomials mFactor ust multiply to 22x .  There is only one way to 
multiply to 22x , x2  times x .  Therefore we know the factors must look like ( )( )??2 ±± x .  x
Next, the second terms of the two binomials must multiply to 20− .  That mea
binomials must have a positive second term and the other a ne e second term, so it 
either factors as 

ns one of the 
gativ

( )( )??2 −+ xx  or ( )( )2 ? ?x x− + .  We’ll guess it factors like ( )( )??2 −+ xx
(see Principle B y, w mbers that replace the ? in e
must multiply to 20

 
below).  F llina e know the nu ach binomial 
−  (notice the signs are already in place to ensure the 20 is negative).  

Here’s where guess-and-check gets its name.  Try the factors one pair at a time and check to
see if they work.  Notice there are two possibilities for each pair of factors because the first 
terms of the binomials are not the same. 

Pair of factors 

 

201∗  
201∗  
102∗  
102∗  
54∗  
54∗  

Possible factors 
( )( )2012 −+ xx  
( )( )1202 −+ xx  
( )( )1022 −+ xx  
( )( )2102 −+ xx  
( )( )542 −+ xx  
( )( )452 −+ xx

202 2x  
20182 2 −+ xx
20182 2 −− xx
2062 2 −+ xx
2062 2 −− xx
2032 2 −− xx 

Check 
39 −− x
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Remember, at the beginning we decided that one binomial would have the positive value 
and the other the negative.  We just guessed how the signs should go, so in fact the possible 
factors above are only half of the total possibilities.  We could also have all of the above 
factors with the form ( )( )??2 +− xx .  Fortunately there are two guiding principles that will 
make this process somewhat simpler. 

 
 

rinciple A:  Never even try a possible factoring where one of the binomials would have a common factor.  Our very first step 
was to factor out anything common, so we are guaranteed that no factor of the trinomial will have a common factor.  Notice for 

 
:  If you switch the signs in the binomials, the only result is the sign on the iddle) term changes.   

 

P

the example above, we would not need the second, third, fourth, or fifth possibilities because in each of them there is a 2 
common to at least one of the binomials.  Therefore an observant student would only consider the first and last as possible 
factors.  

Principle B bx  (m

Factor, continued For example, the first possibility above is ( )( )2012 −+ xx , with a product of 2 2x 2039 −− x .  
By changing the signs to ( )( )2012 +− xx , 20392 2 −+ xx
to simply guess at the sign r the given trino 20− , ideally you get 
the middle term to be x3
getting x3

the product is 
m

.  Therefore, the idea 
ial 32 2 + xxs is useful.  Fo

 when you guess and check, however you should be just as happy 
− .  Notice our last possibility above was ( )( )452 −+ xx  which is equivalent to 

2032 2 − xx .  It has the “right number” but “wrong sign” compa ed to the expression we 
were su ed to factor.  All we need to do is switch the signs, and we’re done.  Therefore
the expression 2032 2 −+ xx  factors as ( )

−
ppos

r
, 

( )452 +− xx .   
 

Check ( )( )2 5 4 5 20 2x x x2 22 8 3 20x x x x− + + − − == + −  
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     If possible, factor ethod illustrated. 

 the type eans write 

Example: 16286 2 +− xx .  Guess and Check m
 

Identification/Analysis This is a quadratic expression with three terms of cbxax ++2  .  Factor m
as the product of two or more polynomials of lower degree. 

 
Check for Common First, factor out the GCF of 2 which yields ( )81432 2 +− xx . 
Factor 

     
Now proceed with trying to factor Factor 23 14 8x x− + .  I will illustr

nomials mus
ate the guess and check 

technique.  The first terms of the bi t be x3  and x .  Since the last term of 
trinomial is positive, the pair of integers that multiply to 8 m st either be both positive or 
both negative.  Since the middle term is negative, I know both binomials must have a 
second term that is negative.  Therefore, if the trinomial factors, it looks like 

the 
u

( )( )2 3 ? ?x x− − .  Try all the possible pairs of integers that multiply to 8. 
 

Pair of factors 
 

81 −∗−  
Possible factors 
( )( )8132 −− xx  

81 −∗−  
42 −∗−  
42 −∗−  

( )( )1832 −− xx  
( )( )4232 −− xx  
( )( )2432 −− xx

Check 

 

( )832 +x  252 − x
( )81132 2 +− xx  
( )81432 2 +− xx  
( )81032 2 +− xx  

 
he third option works.  Therefore 16286 2 +− xx  factors as ( )( )4232T − −xx . 

 
 
Check ( )( ) ( )8 6 28x x2 22 3 2 4 2 3 12 2 16x x x x x− − = − − +  + = −
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2 2a b−  are called the differen  Type 3:  Binomials of the form ce of perfect squares. 

atic (degree two) s the difference of two perfect squares.  If an expression is quadr and only has two terms, check to see if it i
The first term must be positive and the second term negative.  Also, each term must be a perfect square (if we ignore the 
negative sign).  If these two conditions are true, then 2 2a b−  factors as the product of ( )( )a b a b+ − . 
    

mple:  If possible, factor    Exa 2 16x − . 
 

Identification/Analysis This is a quadratic expression with two terms, called a binomial.  Check to see if it is of the 
form 2 2a b− .  Factor means write as the product of two or more polynomials of lower 
degree. 

 
Check for Common thing common to both terms. There is no
Factor 

     
The first term is positive and the second is negative.  Further both Factor 2x  and 16 are perfect 
squares, so this expression is of the form 2 2a b− .   
Thus 2 16x −  factors as ( )( )4 4x x− + . 

 
Check ( )( ) 2 24 4 4 4 16 16x x x x x x− + = + − − = −  
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     If possible, factor Example: 249 25x − . 
 

Identification/Analysis This is a quadratic expression with two terms.  Check to see if it is of the form 2 2a b− .  
 Factor means write as the product of two or more polynomials of lower degree.

 
Check for Common There is nothing common to both terms. 
Factor 

     
The first term is positive and the second is negative.  Since Factor ( )2249 7x x=  and 225 5= , the 

binomial factors as ( )( )7 5 7 5x x+ − . 
 
Check ( )( ) 2 27 5 7 5 49 35 35 25 49 25x x x x x x+ − = − + − = −  

 

     If possible, factor 

This is a quadratic expression with two terms.  Check to see if it is of the form

 
Example: 29 4z− + . 

 
Identification/Analysis  2 2a b− .  

 Factor means write as the product of two or more polynomials of lower degree.
 

Check for Common There is nothing common to both terms. 
Factor 

     
At first glance it does not appear to have the correct form.  Remember that addition can Factor 
happen in any order (commutative property).  Therefore 29 4z− +  can be written as 24z 9− .  
Now it has the correct form, and both terms are pe 24 9zrfect squares.  Thus, −  factors as 
( )( )2 3 2 3x x+ − . 

 
Check ( )( ) 2 22 3 2 3 4 6 6 9 4 9x x x x x x+ − = − + − = −  
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   Example:  If possible, factor 623 3x − . 
 

Identification/Analysis This is a quadratic expression with two terms.  Check to see if it is of the form 2 2a b− .  
Factor means write as the product of two or more polynomials of lower degree. 

 
Check for Common 
Factor 

There is a factor of 3 common to both terms.  Factoring out the GCF yields ( )23 1x − 2 . 

     
Factor The remaining binomial 2 12x −  is not a difference of perfect squares because 12 is not a 

perfect square.  Therefore, the binomial will not factor further.  The only factoring we were 
able to do is to take out the GCF. 

 
Check ( )2 23 12 3 6x x 3− = −  

 
   Example:  If possible, factor 2 36x + . 
 

Identification/Analysis This is a quadratic expression with two terms.  Check to see if it is of the form 2 2a b− .  
Factor means write as the product of two or more polynomials of lower degree. 

 
Check for Common 
Factor 

There is nothing common to both terms. 

     
Factor Both terms are perfect squares, but neither term is negative.  It is not a difference of squares, 

so it does not factor. 
 
Check Many students are not convinced this polynomial is not prime.  Consider the following 

possible factorings and see that none of them work. 
( )( ) 361266 2 ++=++ xxxx  
( )( ) 361266 2 +−=−− xxxx  
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( )( ) 3666 2 −=−+ xxx  
Solving Quadratic Equations 
  
 Zero-product principle: 

 
Suppose two numbers (factors)  and are multiplied together so that their product equals 
zero.  Then at least one of the numbers (factors)  or  must equal zero. 

a b
a b

0=∗ba  
0=a  or 0=b . 

 
 
 Strategy for solving quadratic equations: 
  

Identification/Analysis Determine if the equation is quadratic.  If so, put it in the form .  If not, use 
the appropriate technique for solving that type of equation. 

02 =++ cbxax

 
 

Check for Common 
Factor 

If there is any common factor in all three terms, factor it out. 

     
Factor Factor the quadratic expression as one of the three types discussed earlier in this review 

packet:   
Type 1:  Trinomials of the form  where  and  are real numbers.   

c
cbxx ++2 b c

Type 2:  Trinomials of the form  where , , and  are real numbers. bxax ++2 a b c
Type 3:  Binomials of the form 2  are called the difference of perfect squares. 2a b−

Note:  Not every quadratic will factor.  Alternative methods will be discussed in the 
next section. 

 
Zero-product principle Set each factor equal to zero and solve the resulting equation.  This will you give you the 

solutions to the quadratic equation. 
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   Example:  Solve the equation . 024112 =++ xx
 

Identification/Analysis This is a quadratic equation of the type   02 =++ cbxx
 

Check for Common 
Factor 

There is nothing common to all three terms. 

 
Factor We need to find a pair of integers that multiply to 24 and add to 11.   

Notice that 2483 =∗  and 1183 =+ , therefore the trinomial  factors as 24112 ++ xx
( )( )83 ++ xx .   

 
Zero-product principle Set each factor equal to zero and solve.   

03 =+x  or 08 =+x  
3−=x  or 8−=x  

Therefore the equation  has solutions 024112 =++ xx { }3,8 −− . 
Check To check the answers, substitute each answer into the original equation and be sure it yields 

a true statement. 

Check 8−=x :  
( ) ( )

00
0248864
0248118 2

=
=+−
=+−+−

 

 

Check 3−=x :  
( ) ( )

00
024339
0243113 2

=
=+−
=+−+−
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   Example:  Solve the equation . xx 6202 2 =−
 

Identification/Analysis This is a quadratic equation because the highest degree term is degree 2.  However, it is not 
in the correct form.  Write it in the form 02 =++ cbxax . 

02062
6202

2

2

=−−

=−

xx
xx  

 
Check for Common 
Factor 

There is a common factor of 2. 
( ) 01032 2 =−− xx  

 
Factor We need to find a pair of integers that multiply to 10−  and add to 3− .   

Notice that ( ) 1052 −=−∗  and ( ) 352 −=−+ , therefore the trinomial  factors 
as 

1032 −− xx
( )( )x2x 5+ − , so the trinomial  factors as 2062 2 −− xx ( )( )522 −+ xx . 

 
Zero-product principle Set each factor containing a variable equal to zero and solve.   

02 =  is a false statement, so it does not yield any solutions to the equation. 
02 =+x  or 05 =−x  

2−=x  or 5=x  
Therefore the equation  has solutions xx 6202 2 =− { }5,2− . 

Check To check the answers, substitute each answer into the original equation and be sure it yields 
a true statement. 

Check 2−=x :  
( ) ( )

( )
1212
122042

262022 2

−=−
−=−
−=−−

 

 

Check 5=x :  
( ) ( )
( )

3030
3020252

562052 2

=
=−
=−
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   Example:  Solve the equation    0492 =−x
 

Identification/Analysis This is a quadratic equation because the highest degree term is degree 2. 
 

 
Check for Common 
Factor 

There is no common factor. 
 

 
Factor This quadratic is of the form 22a b−  (difference of squares), so it factors as 

( )( ) 077 =−+ xx . 
 

 
Zero-product principle Set each factor containing a variable equal to zero and solve.   

07 =+x  or 07 =−x  
7−=x  or 7=x  

Therefore the equation  has solutions 0492 =−x { }7,7− . 
 

Check To check the answers, substitute each answer into the original equation and be sure it yields 
a true statement. 

Check 7−=x :  
( )

00
04949
0497 2

=
=−
=−−

 

 

Check 7=x :  
( )

00
04949
0497 2

=
=−
=−
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   Example:  Solve the equation ( ) 322 +=− xxx . 
 

Identification/Analysis This is a quadratic equation because the highest degree term is degree 2.  However, it is not 
in the correct form.  Write it in the form 02 =++ cbxax . 

( )

0352
0342

322

2

2

=−−

=−−−

+=−

xx
xxx
xxx

 

 
Check for Common 
Factor 

There is no common factor. 
 

 
Factor Using which ever strategy for factoring trinomials of the type  that works best 

for you, verify the trinomial factors as 
cbxax ++2

( )( ) 0312 =−+ xx . 
 
Zero-product principle Set each factor containing a variable equal to zero and solve.   

012 =+x 03 or =−x  

2
1

−=x  or 3=x  

Therefore the equation ( ) 322 +=− xxx  has solutions 
⎭
⎬
⎫

⎩
⎨
⎧− 3,

2
1 . 
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Check To check the answers, substitute each answer into the original equation and be sure it yields 

a true statement. 

Check 
2
1

−=x :  

1 1 12 2 3
2 2 2

1 5 52
2 2 2

5 5
2 2

⎛ ⎞⎛ ⎞− − − = − +⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

⎛ ⎞⎛ ⎞− − =⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

=

 

 

Check 3=x :  
( )( )

( )( )
2 3 3 2 3 3

2 3 1 6
6 6

− = +

=

=
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   Example:  Solve the equation ( )( ) 817 −=−− xx . 
 

Identification/Analysis This is a quadratic equation because the highest degree term is degree 2.  However, it is not 
in the correct form.  Write it in the form 02 =++ cbxax . 
( )( )

0158
877

817

2

2

=+−

−=+−−

−=−−

xx
xxx

xx
 

 
Check for Common 
Factor 

There is no common factor. 
 

 
Factor The numbers that multiply to 15 and add to  are 8− 3−  and 5− , so the trinomial factors as 

( )( ) 053 =−− xx . 
 
Zero-product principle Set each factor containing a variable equal to zero and solve.   

03 =−x 05 or =−x  
3=x  or 5=x  

Therefore the equation ( )( ) 817 −=−− xx  has solutions { }5,3 . 
 

Check To check the answers, substitute each answer into the original equation and be sure it yields 
a true statement. 

Check 3=x :  
( )( )

( )( )
3 7 3 1 8

4 2
8 8

8

− − = −

− = −

− = −

 

 

Check 5=x :  
( )( )

( )( )
5 7 5 1 8

2 4
8 8

8

− − = −

− = −

− = −
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Quadratic Formula: 

   The solutions of the quadratic equation  are 02 =++ cbxax
a

acbbx
2

42 −±−
= . 

    The quadratic formula will solve every quadratic equation.   
f 42 >− acb     I  0 , the equation has two, distinct real solutions.   

     If 0 , the equation has one real solution (called a double root). 42 =− acb
     If , the equation has two complex solutions. 042 <− acb
 
   Example:  Solve the equation . 01252 =−− xx
 

Identification/Analysis This is a quadratic equation of the type   02 =++ cbxx
 

Check for Common 
Factor 

There is nothing common to all three terms. 

 
Factor We need to find a pair of integers that multiply to 12−  and add to 5− .   

There are no two numbers that do this.  Therefore the trinomial is prime.  We must use the 
quadratic formula to solve the equation.   

 
Quadratic formula  To use the quadratic formula, 1=a , , 5−=b 12−=c . 

Then 

( ) ( ) ( )( )
( )

25 5 4 1 12
2 1

5 25 48
2

5 73
2

x
− − ± − − −

=

± +
=

±
=
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Therefore the solutions to the equation  are 01252 =−− xx
2

735 +  and 
2

735 − . 

 
Check To check the answers, substitute each answer into the original equation and be sure it yields 

a true statement. 

Check 
2

735 +
=x :  

00

0
4
48

4
731050

4
731098

012
2

73525
4

73731025

012
2

7355
2

735
2

=

=−
+

−
+

=−
+

−
++

=−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ +

 

 

Check 
2

735 −
=x :  

00

0
4
48

4
731050

4
731098

012
2

73525
4

73731025

012
2

7355
2

735
2

=

=−
−

−
−

=−
−

−
+−

=−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −
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Example:  Even if the quadratic equation can be solved by factoring, the quadratic formula will work.  Consider one of our 
previous examples:  Solve the equation 024112 =++ xx . 
 

Quadratic formula  To use the quadratic formula, 1=a , , 11=b 24=c . 

Then 

( ) ( ) ( )( )
( )

211 11 4 1 24
2 1

11 121 96
2

11 25
2

11 5
2

11 5 11 5 or 
2 2

3 or 8

x
− ± −

=

− ± −
=

− ±
=

− ±
=

− + − −
=

= − −

 

Therefore the solutions to the equation  are 024112 =++ xx 8−  and 3− . 
 

Check To check the answers, substitute each answer into the original equation and be sure it yields 
a true statement. 

Check 8−=x :  
( ) ( )

00
0248864
0248118 2

=
=+−
=+−+−

 

 

Check 3−=x :  
( ) ( )

00
024339
0243113 2

=
=+−
=+−+−
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   Example:  Solve the equation . 72 2 −−= xx
 

Identification/Analysis This is a quadratic equation because the highest degree term is degree 2.  However, it is not 
in the correct form.  Write it in the form 02 =++ cbxax . 

072 2 =++ xx   
 

Check for Common 
Factor 

There is nothing common to all three terms. 

 
Factor We need to find a pair of integers that multiply to 14 and add to1.   

There are no two numbers that do this.  Therefore the trinomial is prime.  We must use the 
quadratic formula to solve the equation.   

 
Quadratic formula  To use the quadratic formula, 2=a , , 1=b 7=c . 

Then 

( ) ( ) ( )( )
( )

21 1 4 2 7
2 2

1 1 56
4

1 55
4

x
− ± −

=

− ± −
=

− ± −
=

 

These are complex solutions because the number under the radical is negative.  We write 
55−  as 55551 i=⋅− . 

Therefore the solutions to the equation  are 72 2 −−= xx
4

551 i+−  and 
4

551 i−− . 
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Check To check the answers, substitute each answer into the original equation and be sure it yields 
a true statement. 

Check 
4

551 ix +−
= :  

00
8

54552
8

54552
8

56
8

5522
8

555521

7
4

551
16

5555212

7
4

551
4

5512

2

2

=

−−
=

−−

−
−

=
−−

−
−

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +−

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +−
−=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ +−

ii

ii

iii

ii

 

 

Check 
4

551 ix −−
= :  

00
8

54552
8

54552
8
56

8
5522

8
555521

7
4

551
16

5555212

7
4

551
4

5512

2

2

=

−
=

−

−
+

=
−+

−
+

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ++

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−
−=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −−

ii

ii

iii

ii
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Key characteristics of the graph of a quadratic expression. 
 

Identification/Analysis The graph of ( ) cbxaxxf ++= 2  is called a parabola 
 

Open up or down The parabola opens up if  and opens down if 0>a 0<a . 
 

−y intercept To find the −y intercept of the parabola, let 0=x  and solve for y .  Notice the 
−y intercept is always ( )c,0 . 

 
−x intercept(s)  To find the −x intercept(s) of the parabola, let 0=y  and solve for x .  This results in a 

quadratic equation to solve.  You may get zero, one, or two −x intercepts. 
 

vertex The vertex of the parabola is the high point (maximum) if the parabola opens down and the 

low point (minimum) if the parabola opens up.  The vertex has its x coordinate at 
a

bx
2

−=  

and the y  coordinate is found by plugging 
a

bx
2

−=  into the equation ( ) cbxaxxf ++= 2 .  

Therefore the vertex of the parabola is at ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−−

a
bf

a
b

2
,

2
. 
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   Example:  Discuss the graph of the quadratic . 10113 2 ++= xxy

Identification/Analysis The graph of  is a parabola 10113 2 ++= xxy
 

Open up or down The parabola opens up because 3=a  which is positive. 
 

−y intercept To find the −y intercept of the parabola, let 0=x  and solve for .   y
( ) ( )

10
1001103 2

=
++=

y
y  

The −y intercept is located at ( )10,0 . 
 

−x intercept(s)  To find the −x intercept(s) of the parabola, let 0=y  and solve for x .   

( )( )

2or  
3
5

02or  053
0253
010113 2

−=−=

=+=+
=++
=++

xx

xx
xx
xx

 

Therefore the −x intercept(s) are located at ( )0,2 and 0,
3
5

−⎟
⎠
⎞

⎜
⎝
⎛− . 
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vertex Since this parabola opens up, the vertex is the lowest point (minimum) on the graph.   

The x coordinate is ( ) 6
11

32
11

−=−=x . 

 

The y coordinate is 

12
1

12
120

12
242

12
121

10
6

121
12
121

10
6

1111
36

1213

10
6

1111
6

113
2

−=

+−=

+−=

+⎟
⎠
⎞

⎜
⎝
⎛−+⎟

⎠
⎞

⎜
⎝
⎛=

+⎟
⎠
⎞

⎜
⎝
⎛−+⎟

⎠
⎞

⎜
⎝
⎛−=y

 

 

Therefore the vertex of the parabola is located at ⎟
⎠
⎞

⎜
⎝
⎛ −−

12
1,

6
11 . 

 
 

 


