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» Square Roots

The square of a number is the product of that number and itself. When a number is squared, it is raised to a
second power. Consider the expression 8°. The exponent, 2, with base, 8, shows that the number is squared,
or appears as a factor twice.

For example: 8° = 8X8 = 64

Finding a number that has been squared is called finding the square root of the number. The symbol \/7 is used
to indicate a square root.

For example: v64 = V8X8 =8

Squaring a number, and finding the square root of a number, can be thought of as inverses of each other. When
squaring a number, a new product is produced, and taking the square root of the new product produces the
original number.

For example: Squaring 5 results in 25, because 5° = 5X 5 = 25,
The square root of 25 is 5, because v 25 = v5X5 =5

Perfect Square Numbers

Whole numbers are the numbers: 0,1,2,3,.... A perfect square number is a number whose square root is a
whole number.

For example: 0 = 0, since 0°=0X0=10
J1 =1,since 1’=1x1=1
J4 =2 since 2°=2x2=4
V9 =3,since 3'=3x3=9
/16 = 4, since 4> = 4 x4 = 16

Ya* =a, a=0,since a* = aXa

A partial list of perfect squares: 0, 1, 4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 256, ...

Square roots of numbers that are not perfect squares are irrational numbers. In decimal form, these numbers
continue forever in a non repeating pattern.

For example: v 12 = 3.4641016151...
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212 ¢ Chapter 6 - Square Roots and the Pythagorean Theorem

Squaring and Square Root Properties
Squaring and square root properties can be used to solve equations containing squares and square roots. An

important concept to understand for solving these equations is that squaring a square root produces the original
value, or in other words, one cancels the other out.

For example: (v16) = (Yax4) = (4) = 16.

3 elaalol25) Solve for x, x>0

a) Vx =16
b) Vx* =9
¢ Vx=2°
d) V2’ =25
»Solution: a) /x =16 b Jx*=9 ) Jx=2° d V¥ =/25
(Vx) = (16) (V&) =9 Jx=4 (V#*) = (V25)
x = 256 x> =9’ (Vx) = 4 x? =25

x=9 x=16 x=75

It is not too difficult to find the square root of a small perfect square; however, finding the square root of a large
perfect square can be much more challenging.

One way of simplifying a square root is using the properties: vaxb = +vax b and _/ % = %‘
For example: v36 =v/4X9 =/4x/9 =2x3=6.

9 _J/9 _3
25 /25 5
[Sfelagl2)l7;  Find the square root.
a) V1296
b) V1764
98
9 243
» Solution: a) /1296 = /4 x 324 b) /1764 = /4 x 441 ¢) ‘/% :—f:ﬁ%
: =y 4x4x81 =/4x9x49 ST
= VA X /I X /8T = /I X9 x /29 - 2x49
y2x121
=2X2X9 =2X3X7
= 36 =42 _ SExV8S
W3 x /121
_ 7
11
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