Name: Date:

5}23 . The Amazing World of
"% Numbers: System
SO8Y Analysis

Go beyond the basics. Analyze how number families interact and
why we categorize them the way we do.

Part 1: Defining the Boundaries

For each number family, provide a precise definition and an example that fits only
into that category (and the ones above it) to show its unique property.

Family Name Defining Characteristic Unique Example

Natural Numbers

Whole Numbers

Integers

Rational
Numbers

Part 2: The Logic of Zero
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5. Explain the mathematical distinction between the
set of Natural Numbers and the set of Whole
Numbers. Why do you think mathematicians created
a separate category just for zero?

6. Compare the value of zero in the number 40 and
the number 0.4. How does zero act as a functional
tool to define the magnitude of the other digits?

Part 3: Systems in Conflict

72\ 7. On a vertical number line, describe the relationship
T1 10 between =10 and -2. Which is 'greater’ and how does the
distance from zero influence your answer?

8. Create a real-world word problem where the solution
10 must be a Rational Number (fraction or decimal) and

@ cannot be an Integer. Explain why the Integer family fails
here.

Part 4: Proof and Generalization

9. A student claims that 'All Integers are also Rational Numbers.' Is this student
correct? Prove your answer by showing how a whole humber like 5 can be written
in a format that fits the definition of a Rational Number.
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10. In the space below, create a visual diagram (like a Venn Diagram or a hierarchy
chart) that shows how these four number families fit inside one another. Label each
section clearly.
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Answer Key

5. Natural numbers are used for counting objects (1, 2, 3..), but Whole numbers
include O to represent the absence of quantity or a starting point on a number line.

6. In 40, zero acts as a placeholder to show there are 4 tens and no ones. In 0.4, it
shows there are no whole ones, shifting the 4 into the tenths place. It defines the
'place value' or scale.

7. -2 is greater than -10 because it is further 'up' or closer to zero. In negative
numbers, a smaller absolute value represents a greater total value.

8. Example: Sharing 3 apples among 4 people. Each person gets 3/4. Integers fail
because the result is a part of a whole, not a whole quantity.

9. Yes, the student is correct. Any integer can be written as a fraction by putting it
over 1 (e.g., 5 =5/1). Since it can be written as a ratio, it is rational.

10. (Student should draw concentric circles or a nested box diagram: Natural inside
Whole, Whole inside Integers, Integers inside Rational).
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