
           

   

 

 

    

 

 

 

 

 

  

  

 

Tile quadratic fmmula can be used to find the roots of a quadratic equation of the form 
ax.2 +bx+ c = 0. These roots correspond to the x-intercepts of the quadrati:c mllatiion 
that ~rie equation descr"bes. 

-b t- ✓b2 - 4ac 
x =--------

2.a 

Tile b2 - 4ac part of the formula is call-ed U1e diiscrimiinant and can be used to 
determine the number of mots or x-intercepts Jar a quadratic relat1ion/equatio11_ 

b2 - 4ac > 0 (i.e. positive) 

y 

Quadratic Formula 

The quadratic formula is: 

When working on solving quadratic equations, it is advisable to use the quadratic 

formula only when factoring fails. 

Positive Discriminant 

There are 2 real roots, and 2 x-intercepts. 

Zero Discriminant 
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y 

-2 

b2 - 4ac < O (i.e_ negative) 

y 

-2 2 

Use the quadratic formula to solve 5,x + 119~ - 21 = -0 

There are 2 equal real roots, and 1 x-intercept. 

Negative Discriminant 

There are no real roots, and no x-intercepts. 

Example 1: 

Step 1: 

Determine the values of a, b and c. 
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(Note: a is tile number in front of the x2 term, b is ~he number in front of the term, and c 
is the number on its own.) 

From the equation, a= 5; b = 19 and c = - 21. 

- 19 ±-J 192 - 4(5)(- 21) 
x = 

2(5) 

± 

Use the quadratic formula to find the x-intercept(s) of y = 5x2 -3x + 9, if any. 

Example: 

Step 2: 

Plug in the values for a, b and c into the quadratic formula. 

Example: 

Step 3: 

Simplify and solve. 

Example: 

- 19 ± ✓781 
x =----

10 

 

- 19 27.94637722 
X = -------

10 

 

-19 27.94,6 -19 - 27.946 
X1 = ----- X2 = 

10 10 

X1 = 0.895, X2 = - 4.6'95 

Example 2: 

Step 1: 

Determine the values of a, b, and c. 
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From the equation; a = 5, b = - 3 and c = 9. 

- (- 3) ± .J (-3)Z - 4(5)(9) 
x = 

2(5) 

3±Fm 
x = 

10 

Use the quadratic formu lla to findl the x-intercept(s) of y = 4x2 - 36x + 81 . 

Fmm the equation; a = 4, b = - 36 and c = 81 . 

Example: 

Step 2: 

Step 3: 

Simplify and solve. 

Example: 

Since we cannot take the square root of a negative number, the equation cannot be 

solved further using the set of real numbers. (Note: imaginary numbers are not 

discussed in this hand-out). 

Step 4: 

State the final answer. 

Example: 

Since there are no real solutions for this equation, there are no x-intercepts. 

Example 3: 

Step 1: 

Determine the values of a, b  and c.  

Example: 
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- (- 36) ± ✓ (- 36)2 - 4(4)(81) 
x = 

2(4) 

36 ±./o 
x =---

8 

Themfore, there is one x-1intercept which is (4.5, 0). 

a) 0 = 4x2 + Bx + 2 

IJ)0 = 2x2 - 4x-3 

c) 9x2 + 12x + 4 = O 
d) 3x2 + 4x + 2 = 0 

H) - 6x2 + 18x = 1 

f) x(x- 2) = 4 

a) y = 2x2 + 14x + 24.5 

b) y = x2 + 1 

c) y = 7x2 + 2x - 3 

Step 2: 

Plug in the values for a, b and c into the quadratic formula. 

Example: 

Step 3: 

Simplify and solve. 

Example: 

x = 4.5 

Step 4: 

Practice Questions: 

1) Solve using the quadratic formula. Round to 2 decimal places, if necessary. 

2) Find the x-intercept(s) of each quadratic relation (if any) using the quadratic 

formula. 
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1 b} 

Answers: 

1a) X1 = - L711 X2 = - 0.29 
X1 X2 = - 0.58 = 2.58 

1c) X = - 0.67 
1d) no real solutions 

1e) X1 = 0.06 X2 = 2.'94 

2a) {- 3.5, 0) 

2c) (- 0.81 , 0) and (0.53, 0) 

The quadratic formula can be derirved by completing the square and isolati11g1 x in the 
standard form of a quadratic re llation, y = ax2 + bx + c,. when y = 0 (since y is equal to 0 
for any x-intercept). 

b b b 
Factor the pertect sqt1are trinomial, x2 + - x +(- )2. Take - (- )2 out of the bmckets by 

a 2a 2a 
multipllying by "a." 

 1f) X1 = - 1.24 X2 = 3.24 

2b) no x-intercepts 

Where does the quadratic formula come from? 

Step 1: 

Factor out "a" imm ax2 + bx 

b 
a{x2 + - x) + c = 0 

a 

Step 2: 

b 
Add and subtract half of - squared inside the brac~ets. 

a 

 

b b b 
a[x2 + - x +( - )2 - ( - ) 2] + c = O 

a .2a 2a 

Step 3: 
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a (x + ~ )2 - a(~ )2 + c = 0 
2a 2a 

b . j b' -<lac 
x+ -= + 

2a - 4a2 

Simplify square root of 4a2 in the denominator on the righ side of the equat1ion_ Mov,e 
b 

the - te1rm to the 11ight siide-_ 
2a 

Step 4: 

 

b 
Simplify the - a (- }2 term and move to the right sidle of the equation_ Move "c~ to the 

2a 
right sid,e of the equation_ 

 

( b )2 b2 ax+ -. =- -c 
2a a 

Step 5: 

b2 
Move the "a~ teirm to the light side of the ,equation by divii:di11g1 - and "c~ by "a" 

4a 
- - 2 

( b )2 b c x+ - ----
2a - 4a2 a 

Step 6: 

 

b2 C 
Subtract - 2 and - by findling a common denominator_ 

a a 

 

( x + b ) 2 = b2 -4ac 
2a 4a2 

Step 7: 

Take the square root of both sides of the equation. 

Step 8: 
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X -
b 

2a 

✓b2 -4ac +---
2a 

-b ± ✓b2 -4ac 
X = ---------

2.a 

Step 9: 

Since both terms on the right side of the equation have a common denominator, add 
and subtract the two terms. 
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