Prime Factorization and Exponents Lesson #2:
Applications of Prime Factors

Review

Express the numbers 48 and 72 as products of prime factors.
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The greatest common factor (GCF) of a set of whole numbers is the largest whole number
which divides exactly into each of the members of the set.

For example, the GCF of 8,16, and 20 is _H_ -KQ \D O\ COYYWY)(,V) 6(Cf

State the greatest common factor of OOX (\O’\’ 6\(@6
a) 15, 25, and 35 5 b) 18 and 20 a ¢) 36 and 54 '6

— In the example above parts a) and b) were fairly simple to do, but part c) was more
comphcatcd because each number had a large number of factors.

Greatest Common Factor

. In cases like this we can use prime factorization to determine the GCF.

From the review 48 :@% 2 )@ and 72 @@@@( 3?

To determine the GCF of 48 and 72 we find the product of each
prime factor (including repeats) which is common to both prime factorizations.

GCFof 48 and 72 is 2X2X2X3 =(

Use prime factorization to determine the greatest common factor of the given whole numbers.
a) 90 and 225 b) 154 and 198
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Lowest Common Multiple

[ Class Ex. #4
£

Multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, ...
Multiples of 8 are 8, 16, 24, 32, 40, 48, 56, ... .
Common multiples of 6 and 8 are 24, 48, ... .

The lowest common multiple (LCM) of 6 and 8 is 2 ‘

Determine the lowest common multiple of the following:

a) 5 and 7 b) 10, 15, and 20 ¢) 10, 12, and 14

515,10,'520,25...  LCMNs O
La\u ,al, 2‘6@ 120

In the example above parts a) and b) were fairly simple to do, but part c) was more
complicated. Prime factors can be used to simplify the solution.

10 O@ To determine the LCM, take all the prime factors of one of the numbers
and multiply by any additional factors in the other numbers.

14 =%

AX5X2X3XT= _ 8 . the LCM of 10, 12, and 14.

2o
X@ Take 2 and 5 from 10, another 2 and__§ from 12, and 7 from 14.
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| Use prime factorization to determine the LCM of

1 a) 15 and 35 b) 126 and 441 ¢) 22, 154, and 198

_”‘“ 5,25 136 4l @\529 54, 170

g @\@500605

LC“TEXSEX7 % Iﬁé&@ LOWE x IxTxY

LON: D2 0\0

Complete Assignment Questions #1 - #7 ﬁ:;\ \% W%J'GVY)
l

Prime Factorization of a Perfect Square \(”’—

ixt A 4y
g A"’Ci Perfect squares of whole numbers include 1, 4, 9, 16, 25, 36, 49, etc. = +
e @ ( l5 )
Every perfect square has two square roots: one positive and one negative. The squ t
3 which is positive is called the principal square root. H Xl‘f a\so L{ X - L/

7

The principal square root of each number above is 1, 2,3,4,5,6,7, etc.

In this lesson, where we are dealing only with whole numbers, we will use the term
square root to mean the principal square root.

Complete the prime factorization of the following perfect squares: 9, 36, 49, and 64.
36 49 64
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9= 3x3 The square root of 9 is ?) ¥
36=2x2x3x3 The square root of 36 is(2%3)= 6
49="] )('7 The square root of 49 is 7

64=&) \(Q)@ )(Q\XQXQ. The square root of 64 is 2X2X A = 8
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The prime factorization of a perfect square will involve sets of factors which each occur two
times (or a multiple of two times).

If the prime factorization of a number does not result in sets of factors which each occur two
times (or a multiple of two times), then we ¢an say that the number is not a perfect square.
Sech Hocks !ﬂﬁs A o2ty 40 \%e %)
ClassEx.#6 | Consider the number 44 100. PC O(( 50/LD (@ CPO\F

a) Use a calculator to find the square root of 44 100.

b) Explain how we can use the prime factorization of 44 100 to show that 44 100 isa
perfect square. Verify your calculator answer by this method.
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In each case use prime factorization to determine if the number is a perfect square.
| If the number is a perfect square, state the square root of the number.

a) 1225 b) 3042
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Prime Factorization of a Perfect Cube | \/O‘UMQ
Perfect cubes of whole numbers include 1, 8, 27, 64, 125, etc. 3 _ 5 5 327
The cube root of each number above is 1, 2, 3, 4, 5, etc. D

Complete the prime factorization of the following perfect cubes: 27, 216, and 3 375.

216 3375 5375
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The prime factorization of a perfect cube will invol of factors which each occur three
times (or a multiple of three times).

If the prime factorization of a number does not result in factors which each occur three times
(or a multiple of three times), then we can say that the number is not a perfect cube.
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In each case use prime factonzatlon (division table) to determine whether the number is a m [ 7’3
perfect cube. If the number is a perfect cube, state the cube root of the number.
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Assignment
1. State the greatest common factor of
a) 14 and 21 b) 30 and 40 ¢) 12, 30, and 54

2. Use prime factorization to determine the GCF of
a) 150 and 420 b) 126 and 189 c) 294 and 385

3. Use prime factorization to determine the greatest common factor of
a) 483 and 575 b) 180 and 504 ¢) 1700 and 1938

d) 663 and 910 e) 84 and 231 f) 525 and 850
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