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10.1 The Square Root Property

n Know that every positive
real number has two

square roots.

B Solve quadratic equations
using the square root

property.

Understanding

Algebra

The symbol + is read “plus or |

minus.”

— T

c cquatlons by factoring. Recall that quadratje g

In Section 5.6 we solved quadrati g
tions arc equations of the form

ax:+bx+c=0
where a, b, and ¢ are real numbers, a # 0. A q};adratic equat'loni;ntggs forfm 18 said tq
be in standard form. Solving quadratic equations by factoring preferred tegy,.

' factors can be ickly.
nique when the factors can be found quic ' .
However, not every quadratic equation can pe factored 1ea§11y, ;nd many canngy

be factored at all. In this chapter we give two teghmques, comp ett)mg t1 e quare an d.the
quadratic formula, for solving quadratic equations that cannot be solved by factormg_

Know That Every Positive Real Number Has
Two Square Roots

In Section 9.1 we stated that every positive number has two square roots. For example,
the positive or principal square root of 49 is 7.
V49 =7
The negative square root of 49 is —7.
—-V49 = =7
The two square roots of 49 are +7 and —7. A convenient way to indicate the two

square roots of a number is to use the plus or minus symbol, =£. For example, the square
roots of 49 can be indicated +7, read “plus or minus 7.”

Number Both Square Roots
64 +8
100 +10
3 +V3
7 +V7

An approximation of a number like —V/5 can be found by evaluating /5 on your
calculator and then taking its opposite or negative value.

V5 ~ 224 (rounded to the nearest hundredth)

-V5~ —224
Now consider the equation
x? =49

We can see by substitution that this equation has two solutions, 7 and —7.
Check x=17 PR

x? =49 x2 =49

72 £ 49 (-7 £ 49

49 =49 True 49 =49 True

Therefore, the solutions to the equation x* = 49 are 7 and —7 (or +7).

Solve Quadratic Equations Using the Square Root
Property

In general, for any quadratic equation of the form x* = a, we can use the square root
property to obtain the solution.




Understanding —

Algebra

yhen solving xX* =25, be
e to take both square roots
0 get

X = ;i:\/—Z_S = :i:S
Understanding -
lgebra

"Example 3, the exact
“lutions are +/73. The

“I{Proximate solutions are
23.60555,

1
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Square Root Property

If ,\’2 = q “]' — o~
MY =Yg or x= v/ (abbreviated x = +Va).

For example, i & =

may also write x = iZ}?then by the square root property, x = V7 or x = —\/7. We

EXAMPLE 1 Solve the equation x? — 25 = 0.

Soluti R
Variab{g,l‘ ddeesforebWe use the square root property we must isolate the squared
of the equation. oth sides of the equation to get the variable by itself on one side \
1
x*=25=0 ‘
x* =125 Added 25 to both sides |
= V25  Used square root property. !
=45
Check in the original equation.
Check X =5 P
P —2%=0 x2—=25=0
5-25%0 (=52 -25=0
25-25%0 25-25+£0
0=0 True 0=0 True
Now Try Exercise 7J
EXAMPLE 2 Solve the equation x* + 10 = 74.
Solution x*+10 =74
x* = 64 Subtracted 10 from both sides
= V64 Square root property
x = £8

Now Try Exercise 13

EXAMPLE 3 Solve the equation a> — 13 = 0.

\

. 2 _
Solution a—-13=0 !
& =13 Added 13 to both sides l
a = V13 Square root property l
Now Try Exercise 15 /l

EXAMPLE 4 Solve the equation (x — 3)* = 4. o

Solution Begin by using the square root property.
(x =30 =4
x—-3=+V4 Square root property
x—3=4+2
x—34+3=3 4+£2 Add3tobothsides.
x=3x2
x=3+2 or x=3-2 {
x=35 x=1 ‘

: 1 and 5. s
The solutions are NowTry Exercise 27 |
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EXAMPLE 5 Solve the equation (5 + 4 =2 =1 .
Solution We must first isolate the squared term.
(5x + 4)r - 2= 16 Added 2 to both sides
(5_‘, + 4)2 = 18 isolate the squared term. ‘
S+ 4= £VIE  Squareroot property
Sy +4=+VIV2 Simplify V18
5¢ 4+ 4 = +3V?2
5 + 4 1Y = B 4 + 34/2 Subtract 4 from both sides,
= e & 3VE
—4 +3V2

Divide both sides by 3.

X =

a3Vt V2

The solutions are ————— and 5 .
5 Now Try Exercisg 43

B iy, ]

Now let’s look at one of many applications of quadratic equations.

EXAMPLE 6 Creating Advertisements Antoinette LeMans designed a Maga-.
zine advertisement for her company in the shape of a rec?apg'le whose length is 1.6
times its width. Find the dimensions of the advertisement if it is to have an area of 2

square inches. See Figure 10.1.
Solution  Understand and Translate
~ Summer |

Blowout | Let x = width of rectangle. ‘

BIE TINE Then 1.62x = length of rectangle.
EAR SALE | 1.62x area = length - width

’ “ 20 = (1.62x)x

| Wew ket | Carry Out 20 = 1.62x
x or 1.62x%2 =20
FIGURE 10.1 20 ‘
2 - = ?
= o~ 123 |

Q

X = £V12.3 = 4+3.51 inches

Check and Answer Since the width cannot be negative, the width, x, is approxi-
mately 3.51 inches. The length is about 1.62(3.51) = 5.69 inches. |

Check area = length - width :
20 £ (5.69)(3.51) !

20 ~ 19.97 True (There is a slight round
error due to rounding 0" |

decimal answers.)
57

EXERCISE SET 10.1 Méxz mmm

Warm-Up Exercises

Fill in the blanks with the appropriate word, phrase, or symbol(s) from the following list.

three standard one square root property +v10
add two square isolate quadratic
1. A equation is an equation that can be 2. An equation written in the formax? + bx + ¢ = 0 is s819 ¢

. 2
written as ax” + bx + ¢ = 0. .
be in form.
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