Numbers

. o 355 Common Core State Standards
A set is closed under an operation if for any numbers c@co,ﬂem Standards :
in the set, the result of the operation is also in the set. A set N.AN.3 Explain why the sum or product of two rational numbers is Tational; that

. sum of a rational number and an irrational number is irrational; and tha the pr
may be closed under one operation and not closed under another. nonzero rational number and an irrational number is irrational, f‘mg
Mathematical Practices
7 Look for and make use of structure,

Activity 1 Closure of Rational Numbers and Irrational Numbers

Are the sets of rational and irrational numbers closed under multiplication? under addition?

m To determine if each set is closed under multiplication, examine several products of
two rational factors and then two irrational factors.

Rational: 5 x 2 = 10; =3 x 4 = —12;3.7 x 0.5 = 1.85;% x % -
Irrational: 7 x \/5:\/57T;\/§>< \/7:\/21;\/5)( V5 =5

The product of each pair of rational numbers is rational. However, the products of pairs of
irrational numbers are both irrational and rational. Thus, it appears that the set of rational
numbers is closed under multiplication, but the set of irrational numbers is not.

G Repeat this process for addition.
Rational: 3 + 8 = 11; —4 + 7 = 3,3.7 + 5.80 — 9.52,-% i % = %%
Irrational: V3 + 7 = /3 + 7: 3v/5 + 6v/5 = V5, V12 + /50 = 2v/3 + 52

The sum of each pair of rational numbers is rational, and the sum of each pair of
irrational numbers is irrational. Both sets are closed under addition.,
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Activity 2 Rationaliand freational Numbers

What kind of numbers are the product and sum of a rational and irrational number?
m Examine the products of several pairs of rational and irrational numbers.
3xVB=6v22 x VI =321 5 7 - \F0x VB =0

The product is rational only when the rational factor is 0. The product of each
nhonzero rational number and irrational number is irrational.

fép'@'l Find the sums of several pairs of a rational and irrational number.

5+V3=5+VE2+vE=228 4L e 1y g

The sum of each rational and irrational number is irrational.

-

Analyze the Results

1. What kinds of numbers are the difference of two unique rational numbers, two
unique irrational numbers, and a rational and an irrational number?

2. Ts the quotient of every rational and irrational number always another rational or
irrational number? If not, provide a counterexample.

3. CHALLENGE Recall that rational numbers are numbers that can be written in the
form %, where 2 and b are integers and b # 0. Using % and < show that the
sum and product of two rational numbers must always be a rational number.
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