Unit 3

Roots and Powers
(Chapter 4)






Unit Overview:




Lesson 4.1/ 4.2:

Radicals and
Irrational Numbers



Radicals - terminology

@ radicand

)

index

radical

The index of a square root is
"2" but is rarely written in the
radical.

Positive radicands are found
in radicals of any index, but a
radicand can only be negative
when the index is odd.



Radicals - calculator buttons

Square root: l

"other" roots: ji[- 5& X\fﬁ
NINE]



Example:
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Radicals such as these are considered EATIOMNAL NUMBERS because
we could evaluate them exactly (we didn't need to round).
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»  Any number that can be written as
m
the fraction N # 0, where m and

n are integers, is rational.

- ratios of integers
- their decimal form either terminates or repeats



Example:

Evaluate the following using your calculator:

V5 20
=2,23600L7..  =3.7/44(...
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V=355

= —3.80295...



Radicals such as these are considered IRRATIONAL NUMBERS
because we can only estimate their value by rounding.



Irrational Numbers

, m
An irrational number cannot be written in the form PE where m and »

are integers, n ¥ 0. The decimal representation of an irrational number
neither terminates nor repeats.



When dealing with integer radicands, irrational
numbers will occur any time the:

-radicand of a square root is not a perfect square
- radicand of a cube root is not a perfect cube
- radicand of a fourth root is not a perfect 4th power

- radicand of a fifth root is not a perfect 5th power

etc.
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Example:
Classify each of the following as rational or irrational:
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Together, the rational numbers and irrational numbers form the set of real numbers.

This diagram shows how these number systems are related.

Real Numbers

Rational numbers

Integers

Whole numbers Irrational numbers

MNatural
numbers




Sort these numbers into the correct placement

in the diagram:
J —2, 9, 47 3 0

Real Numbers

Rational numbers

Integers

Whole numbers Irrational numbers

Hat?ral O
numbers




Example:
Order the following by placing them on a number line:
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Check your understanding:

pg. 206
#1,2.4.6

pg. 211
#3.4,5.9,10. 11. 12



