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Equations That Are Reducible

to Quadratic Equations
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- Objectives

BB Equations that are quadratic in form

EJ Radical equations

Fractional equations



Equations that are quadratic in
form



;%',:"1Equati0n3 that are quadratic in form

Certain equations that are not quadratic equations can be
expressed in quadratic form by making suitable
substitutions.

An equation is quadratic in form if it can be written as
au’+bu+c=0.

To see that the equation at the right is quadratic in form, let
x% = u. Replace x? by u. The equation is quadratic in form.

*—4x*—-5=0
P —40*) —5=0
w —4u—5=0



~ Equations that are quadratic in form

The key to recognizing equations that are quadratic in form
is that when the equation is written in standard form, the
exponent on one variable term is % the exponent on the
other variable term.



Example 1

Solve: A. xX*+x*—-12=0

Solution:

A xt+ X —12=0
() + () —12=0
W+ u—12 =10

(u—3)wu+4 =0

2 1
B. x3—2x3—3 =10

The equation is quadratic in
form.

Let x* = u.

Solve for u by factoring.



- Example 1 — Solution

x> =3 x> = —4 Replace u by x2.
\/)? = V3 \/_ = \V—4 Solve for x by taking square
roots.
x=*V3 x = *2

The solutions are V3, —V/3, 2i, and —2i.



- 'Example 1 — Solution

B x% _ 2)6% — 8 =10 The equation is quadratic in
form.

(&)? — 2(3) — 3 = 0
w —2u—3=0 Let x5 = u.

u—3)u+1)=0 Solve for u by factoring.



- 'Example 1 — Solution

u—3 =290 u+1=90
u=3 u= —1
1 o 1
X3 = 3 x3 = —1 Replace u by x3.
(x%)3 = 33 (x%)3 = (—1)3  Solvefor x by cubing both
sides of the equation.
x =27 B = m=]

The solutions are 27 and —1.
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Radical equations
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“Radical equations

Certain equations containing a radical can be solved by
first solving the equation for the radical expression and
then squaring each side of the equation.

Remember that when each side of an equation has been
squared, the resulting equation may have an extraneous
solution. Therefore, the solutions of a radical equation must
be checked.
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 Example 2

Solve: V3 x+7—x=23

Solution:

Vix+7—-x=3
Vix+7=x+3
(V3x + 7)2 = (x + 3)?

3x+7=x"+6x+9

0=x>+3x+2
0=Kx+2)Kxk+1

Solve for the radical expression.

Square each side of the equation.

Simplify.

Write the equation in standard form.

Factor.
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i Example 2 — Solution

x+2=0 x + 1
X = =3 %
Check:
V3x+7—x=3
V3(=2) + 7 — (=2) | 3
V1 +2
1 +2
2=3

Use the Principle of Zero Products.

V33x+7—x=3
V3(-D)+7-(-1) | 3
V4 + 1
2 + 1
3=3

—2 and —1 check as solutions. he solutions are —2 and —1.
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~ Radical equations

If an equation contains more than one radical, the procedure
of solving for the radical expression and squaring each side
of the equation may have to be repeated.
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~ Example 3

Solve: V2x +5 - Vx+2=1

Solution:
V2x+5—Vx+2=1
Solve for one
\2x + 5 =Vx + 2 + 1 of the radical
expressions.
A/ 2 — (A/w L N 3 Square each side
( 2x + 5) N ( X+ 2+ 1) of the equation.

2x +5=x+2+2Vx+ 2+ 1 simplfy.

2x+5=x+2Vx+2+3
16



 Example 3 — Solution

Solve for the
xX+2=2Vx + 2 radical expression.

(x + 2)2 o (zvm)z Square each side

of the equation.

Y +4x+4=4x +2) Simplify.

X +4x+4=4x+38

Write the
x2 — 4 =) equation in

standard form.
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- Example 3 — Solution

The solutions are —2 and 2.

Factor.

Use the Principle
of Zero Products.

As shown at the
left, —2 and 2
check as solutions.
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Fractional equations
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“Fractional equations

After each side of a fractional equation has been multiplied
by the LCD, the resulting equation is sometimes a
guadratic equation.

The solutions to the resulting equation must be checked,
because multiplying each side of an equation by a variable
expression may produce an equation that has a solution
that is not a solution of the original equation.
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~ Example 4

18

Solve: + 3a = 17
2a —
Solution: 3
+ 3a =17 The LCD is 2a — 1.
2a — 1
18
(2a — 1)( + 3a> = 2a — 1)17
2a — 1
18
2a — 1) + 2a — 1)(Ba) = 2a — 1)17
2a — 1

18 + 64> — 3a = 34a — 17
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 Example 4 — Solution

6a° — 37a + 35 =0

(6a — 7)(a—5) =0

6a = 7 a=>5
f
a =
6
% and 5 check as solutions.

The solutions are % and 5.

Write the equation
in standard form.

Solve for a by
factoring.
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