In this problem we want to determine the greatest common factor of
Eighteen and twenty-four. Which means we want to find the largest whole number
That divides evenly into eighteen and twenty-four.
If you know your multiplication tables really well, you can probably look at these two numbers
And determine what the greatest common factor,
Or GCF would be. However, one fool proof method for determining the greatest common
Factor is to analyze the prime factors of both numbers.
So let's go ahead make a prime factor tree for both eighteen and twenty-four,
And then by analyzing the prime factors we'll determine the greatest common
Factor.
So let's determine the prime factorization of eighteen first.
We need two numbers that multiply that give us eighteen,
So one possibility would be six times three.
Three is a prime number because the only factors of three are one and itself,
So we'll circle that. And then we can break down six into two times three,
And both of these are prime. Now we'll do the same for twenty-four.
We need two numbers that multiply and give us twenty-four.
Two times twelve would work, and again two is prime so we'll circle it. Two factors of
Twelve
Would be two and six, again two is prime,
And then six is two times three, which are both prime.
So the prime factorization of eighteen would be two
Times three, times three. And the prime factorization of twenty-four
Is two times two, times two, times three.
So from here we'll determine which prime factors they have in common,
And the product of those common prime factors will be the greatest common
Factor.
So they have one factor of two in common, and one factor of three in common.
Which tells us the greatest common factor of eighteen and twenty-four
Is two times three, or six.
And if you knew your multiplication tables really well you'd probably tell me that from the very beginning,
But this is a nice foolproof method for determining the greatest common factor.
Now let's determine the greatest common factor of seventy-two and ninety
By using the same method. So let's determine the prime factorization of seventy-two by
Making a factor tree.
So we need two numbers that multiply and give us seventy-two,
How about eight times nine. Neither of these are prime so we won't circle them.
We could rewrite eight as two times four,
Two is prime. And nine breaks down into three times three,
Which are both prime, so we'll circle those. And four breaks down into two times
Two.
So now we have the prime factorization of seventy-two.
Let's do the same for ninety. Again, it doesn't matter how we break this
Down first, we just need two numbers that multiply
And give us ninety. So let's try ten times nine,
Neither of which are prime. We can rewrite ten as two times five, which are both prime,
And then we can break down nine into three times three.
And again, we know our number is prime if it's only two factors are one and itself.
So the prime factorization of seventy-two would be three factors of two,
And two factors of three. Ninety
Would be one factor of two,
Two factors of three, and
One factor of five. And now we'll see
What prime factors they have in common. They both have one factor of
Two. They both have two factors of three,
And those are the only prime factors they have in common.
So the product of these common prime factors
Is our greatest common factor. So here are the greatest common factor is equal to two
Times three, times three, which is equal to eighteen.
The greatest common factor of seventy-two and ninety is eighteen.

