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Chapter 3 Factors and Products
3.1 - FACTORS AND MULTIPLES OF WHOLE NUMBERS
Focus: Determine prime factors, greatest common factors, and least common multiples of
whole numbers.

When a factor of a number has exactly two divisors, 1 and itself, the factor is a prime factor.
A prime number has only two factors: itself and 1.

List the first 10 prime numbers:
Numbers greater than 1 that are not primes are
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Divisibility by 2 ' ' ' ' ' ' ' AR3
A whole number is divisible by 2 if the last digit in the number is even (0, 2, 4, 6, 8).

Divisibility by 3

A whole number is divisible by 3 if the sum of all its digits is divisible by 3.

Divisibility by 4

A whole number is divisible by 4 if the number formed by the last two digits is divisible by 4.
Divisibility by 5

A whole number is divisible by 5 if the last digit in the number is O or 5.
Divisibility by 6
A number is divisible by 6 if it is divisible by 2 and divisible by 3. Thus the last digit in the
number must be even and the sum of its digits must be divisible by 3.
Divisibility by 8
A whole number is divisible by 8 if the number formed by the last three digits is divisible by 8.
Divisibility by 9
A whole number is divisible by 9 if the sum of all its digits is divisible by 9.
Divisibility by 10
A whole number is divisible by 10 if the last digit in the number is 0.
\ X2
Example, the factors of 12 are 1, 2, 3, 4, 6, and 12. %:g
The prime factors of 12 are _ 2. ¥ 3 X2
The prime factorization of a natural number is the number written as a product of its prime
factors.

To determine the prime factorization of 12, write 12 as a product of its prime factors:

2v2x3 or _2°x3 . To avoid confusion with the variable x, use a dot

to represent multiplication instead.

Example 1.

Write the prime factorization of 3300.
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For 2 or more natural numbers, we can determine their greatest common factor, which is

the greatest factor the numbers have in common. GCF
Example 2:
Determine the greatest common factor of 138 and 198.
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Example 3: - ‘E
Write the prime factorization of 2646, 126, and 144. Determine the greatest common factor
of 126 and 144. 128 ( AA
2046 I z
2 . ‘:1 1
2 — 1323 3/6\32\ 27 N3¢
44\ 2 >\
3 3 /}1 / N 7 2—/' >O(
378 o 42 5 3
DedL= 2 3)(42 R 126 = 2X3x3 \AA = 2
* ot ~2x32TiE)

To generate multiples of a number, multiply the number by the natural numbers; that is, 1,
2,3,4,5, and so on.
For example, some multiples of 26 are:

26-1=26 26-2 =152 26:3 =178 26-4 =104

LCM
For 2 or more natural numbers we can determine their least common multiple, which is
the least number that is divisible by each number.

We can determine the least common multiple of 4 and 6 by combining identical copies of
each smaller chain fo create two chains of equal length.

4 - X'Z/_ 6 = 2)(3
What is the least common multiple of 4 and 6? __2X2X 3 —:S \ z‘j\
Example 4.
Determine the least common multiple of 18, 20, and 30.
Method 1: Method 2:
Try this: Determine the least common multiple of 28, 42, and 63.
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Example 5:

a. What is the side length of the smallest square that could be tiled with rectangles that
measure 16 cm by 40 cm? Assume the rectangles cannot be cut. Sketch the square and

\ rectangles.
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Find 4he LCM  between 16 £ 40

\b = 2X2x2x2 = 24

Ao=2X2X2XS = 2% g

LoM= 2 e - 20 om

b. What is the side length of the largest square that could be used to tile a rectangle that
measures 16 cm by 40 cm? Assume that the squares cannot be cut. Sketch the rectangle

and squares. |G
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Fnd the GCF ‘velween 6 ¢ 40

\& = 24
40 = 2%

Scientific Notation

1. Write the following numbers in scientific notation: ARG
2) 5,500,000,000 5. SX\Oq

b) 780 23,010,000 7 .20230\ ¥\o™

d) 0.000003004 3. 00AX N

2. Write the following numbers in regular notation:
b) 7.1x 10" ) 1.0x 10’

a) 5.5x 107

O-00000055

3. Compute the following:

a) 10°x10° = 0%

2
¢) 10°x10° = 10

-2
e) 10°+10° = 10

-8
g) 10°+10° = 10

\o
) 3x10%* = QRO

NP0 000 QOO © \QQO
-1
b) 4x10°x-5x10° = —2-0XI0
. a* al=
d) (8.0x 10°(1.2x 105 = Q.&XI0
2
f) 23x10°+1.0x10° = 2-3K\O
-3
h) (8.0x10%+(1.2x 109 = 6.6%X(0

DVAxI0® = 2x10"
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4. The mass of an electron is 9.1 x 10~ kg. What is the mass of 3.2 x 10 electrons?

(@ =3)(32003) = 24 x1072Y

5. The velocity of light is 3.0 x 10* m/s. How long does it take light to travel to the moon? (The distance
from the earth to the moon is 3.84 x 10° m.) Give your answer in seconds and in minutes.

”E,: d = 3-%)&\0% =\\. S
T Soxos TU2® sec\

Expand.

1. x-2)(x+4)

3. (x+4)°

5. (2x-3y)

7. (X + 3y)(x + 4y)

9. (4m — 3n)(-n + 6m)

2.

10.

Gx+y)x-4y)  Forl

y-Dy+4

(5a + 3b)(5a — 3b)

(5m —2n)(7m — n)

2y +5)3y* - 2y)

Assignement: p. 140 #4, 6, 8 — 19, 21 (odd letters)



