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Items marked with an asterisk (∗) require you to submit a written explanation or solution.
Please form your explanations with complete sentences and in your own words (as though
you are explaining the concept to another student in the course). If the problem requires
computation, make sure that it is written neatly and arranged so that another person can
follow your work.

Before Class

1. Read my paraphrase of Monday’s class.

2. (∗) Mimic the proof of the Divisibility Rule for 2 to prove the rule for 5 (see the end of
the assignment). Only very slight changes have to be made. You do not have to write
everything out again, but do say something for each of the 4 parts in the outline.

The divisibility theorems we’re using would be more useful with names, so here they are.

Theorem 1. (“Divides a Multiple” Theorem) If one integer divides another, then it also
divides any multiple of that integer. (More formally: If d | a, then d | na.)

Theorem 2. (“Divides the Sum/Difference” Theorem) If one integer divides two other in-
tegers, then it also divides their sum and difference. (More formally: If d | a and d | b, then
d | (a± b).)

Theorem 3. (“Does not Divide the Sum/Difference” Theorem) If one integer divides a
second integer but not a third, then the first integer does not divide the sum and difference
of the second and third integers. (More formally: If d | a and d - b, then d - (a± b).)

Next, let me give a more useful way to think of the divisibility rule for 2 that doesn’t use
the phrase “if and only if”.

Theorem 4. (Divisibility Rule for 2)

• If a number is even, then it is divisible by 2.

• If a number is not even, then it is not divisible by 2.

Proof. The general outline (which we will be making frequent use of) is the following:

1. Show that a long base ten block is divisible by 2.

2. Show that any bigger base ten block is divisible by 2.



3. Show that any collection of long or larger base ten blocks is divisible by 2.

4. Decide which numbers are permissible for the ones place.

Part 1: A long base ten block has 10 singles in it. Since 10 ÷ 2 is a whole number (in
particular, it’s 5), we know that 2 divides a long base ten block.

Part 2: Any base ten block that is bigger than a long is a certain multiple of the long
block. For example, a flat is 10 longs, a cube is 100 longs, etc. By the “Divides a Multiple”
Theorem, the fact that 2 divides a long block implies that it divides any larger block.

Part 3: Remember that the “Divides a Sum” Theorem works for more than just two
numbers. If I hand you a giant bucket filled with longs, flats, cubes, etc. (but no singles),
how can you be sure that 2 divides whatever number this bucket represents? From Part
2, you know that 2 divides any individual block. The “Divides a Sum” Theorem says that
since 2 divides each individual block, it also divides the number represented by adding all
the blocks up.

Part 4: Part 3 tells us that the only thing we need to consider in order to decide whether
2 divides a number is the ones digit. There are two cases that can happen.

If 2 divides the number of singles, then the “Divides the Sum” Theorem says that 2
divides the entire number, since 2 divides the number represented in both circles. If 2 does
not divide the number of singles, then the “Does Not Divide the Sum” Theorem says that 2
does not divide the entire number, since 2 divides the number represented by the left circle
but not the right circle.

There are only 10 possibilities for the ones digit, so let’s check them all.



Divisible by 2 Not Divisible by 2
0 (since 0÷ 2 = 0) 1 (since 1÷ 2 is undefined in the integers)
2 (since 2÷ 2 = 1) 3 (since 3÷ 2 is undefined in the integers)
4 (since 4÷ 2 = 2) 5 (since 5÷ 2 is undefined in the integers)
6 (since 6÷ 2 = 3) 7 (since 7÷ 2 is undefined in the integers)
8 (since 8÷ 2 = 4) 9 (since 9÷ 2 is undefined in the integers)

What’s the pattern this table is telling us? If we have an even number of singles, then the
singles circle is divisible by 2. If we have an odd number of singles, then the singles circle
is not divisible by 2. Combining this observation with what we said before about the two
pictures, we conclude: If the entire number is even, then it is divisible by 2. If the entire
number is odd, then it is not divisible by 2.

Here is the divisibility rule for 5 in its two-part form. This is what you need to prove for
homework.

Theorem 5. (Divisibility Rule for 5)

• If a number ends in 0 or 5, then it is divisible by 5.

• If a number does not end in 0 or 5, then it is not divisible by 5.



During Class

1. Discuss divisibility tests for 2, 4, and 3.

2. Explore divisibility tests for 5 and 10 (they are like the one for

2), 8 (it is like the one for 4), and 9 (it is like the one for 3).

Extra Practice

1. Solve Problem 1 on page 295 in the text.

2. Solve Problem 5 on page 296 in the text.

3. Solve Problem 10 on page 296 in the text.

4. Solve Problem 15 on page 296 in the text.

5. Solve Problem 18 on page 296 in the text.


