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Title: Quadratic Formula

 Target: On completion of this worksheet you should be able to solve quadratic equations by using the quadratic formula.
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Sometimes it is impossible to factorise the quadratic expression. Fortunately there is a quadratic formula that enables us to find the solutions, in such cases.





If ax2+bx+c=0, where a, b and c are constants then





� EMBED Equation.3  ���





To use this formula we should:


Identify a, b and c.


Substitute them into the formula.





Example.


Solve the equation 4x2 + 5x – 6 = 0 using the formula.





Here a = 4, b = 5 and c = -6.


The formula gives the solutions.
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Taking the “+” and “(” in turn gives two solutions.
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and


� EMBED Equation.3  ���





Some equations with algebraic fractions may be rearranged to form quadratic equations. To rearrange these equations we should multiply the whole equation by the denominator of a fraction and use brackets to avoid mistakes.


Examples.


� EMBED Equation.3  ���


or � EMBED Equation.3  ���





� EMBED Equation.3  ���


or � EMBED Equation.3  ���





� EMBED Equation.3  ���


� EMBED Equation.3  ��� (3 d.p.) or x = -11.849  (3 d.p.).





See the algebra sheet on algebraic fractions if you have difficulty with this.





Exercise.


Solve the following quadratic equations giving your answers to three decimal places.





� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


(Answers: -0.282, -2.618; 0.618, -1.618; 


0.721, -1.387; -0.438, -4.562; -0.5, -1.667; 1.5, 0.333; 0.290, -0.690.)





Exercise.


Solve the following.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: 0.707, -0.707; -7/5, 4; 3.936, -0.636;


12.633, -0.633; 3.423,0.243.)





Often we will need to use a calculator to evaluate x.





Example


Solve x2 + 5x + 2 = 0 giving your answer to 3 decimal places.


Here a = 1, b = 5 and c = 2.


� EMBED Equation.3  ���3dp


and


� EMBED Equation.3  ���3dp


Remember that we should use brackets when putting this into calculators to ensure that the whole of the numerator is divided by the whole of the denominator.





See the number sheet on the use of a calculator if you are having difficulty with this.








Some quadratic equations do not have any real solutions.





Example.


Solve � EMBED Equation.3  ���





Here a = 1, b = -1and c = 4. Using the formula gives:


� EMBED Equation.3  ���


As � EMBED Equation.3  ��� doesn’t exist in the real numbers there are no real solutions to this equation.





We can tell how many solutions there are to a quadratic equation by looking at the value of � EMBED Equation.3  ��� 





If � EMBED Equation.3  ��� it has two solutions.


If � EMBED Equation.3  ��� it has one solution.


If � EMBED Equation.3  ��� it has no real solutions.








C. Leech, Coventry University, June 2000.

[image: image11.wmf]0

1

3

2

=

+

+

x

x

[image: image12.wmf]0

1

2

=

-

+

x

x

[image: image13.wmf]0

3

2

3

2

=

-

+

x

x

[image: image14.wmf]0

2

5

2

=

+

+

x

x

[image: image15.wmf]0

5

13

6

2

=

+

+

x

x

[image: image16.wmf]x

x

11

3

6

2

=

+

[image: image17.wmf]x

x

2

1

5

2

-

=

[image: image18.wmf].

0

2

1

=

-

x

x

[image: image19.wmf].

3

5

12

1

5

=

+

+

-

x

x

[image: image20.wmf].

8

1

3

5

2

=

+

+

-

x

x

x

[image: image21.wmf].

3

2

4

5

1

=

+

+

+

x

x

[image: image22.wmf].

1

2

2

3

3

4

1

3

+

-

=

-

+

t

t

t

t

[image: image23.wmf]438

.

0

2

17

5

1

2

2

1

4

5

5

2

-

=

+

-

=

´

´

´

-

+

-

=

x

[image: image24.wmf]562

.

4

2

17

5

1

2

2

1

4

5

5

2

-

=

-

-

=

´

´

´

-

-

-

=

x

[image: image25.wmf].

0

4

2

=

+

-

x

x

[image: image26.wmf].

2

3

1

2

4

1

1

-

±

=

-

±

=

x

[image: image27.wmf]3

-

[image: image28.wmf].

4

2

ac

b

-

[image: image29.wmf]0

4

2

>

-

ac

b

[image: image30.wmf]0

4

2

=

-

ac

b

[image: image31.wmf]0

4

2

<

-

ac

b

_1021982712.unknown

_1023022477.unknown

_1023023199.unknown

_1023023693.unknown

_1023023888.unknown

_1023023931.unknown

_1023023959.unknown

_1023023844.unknown

_1023023612.unknown

_1023023630.unknown

_1023023217.unknown

_1023023102.unknown

_1023023142.unknown

_1023022763.unknown

_1022410464.unknown

_1022411001.unknown

_1021983916.unknown

_1021984028.unknown

_1021984081.unknown

_1021983968.unknown

_1021983876.unknown

_1021982583.unknown

_1021982654.unknown

_1021982689.unknown

_1021982612.unknown

_1021982522.unknown

_1021982555.unknown

_1021982182.unknown

_1021982251.unknown

_1021981265.unknown

