




Algebra 1 – Module 3, Topic 5 –Modeling Products of Binomials
Hey guys. Welcome to Algebra 1. Today's lesson is going to focus on modeling products of binomials. You're going to get a chance to see how we can use concrete objects to model products, all right? Are you ready to get started? Let's go. 
Okay. The standard form of a trinomial, because we know when we multiply two binomials together we always get a trinomial, standard form - let's get the pen here - is aX2 + bX + c. This is a general way to write the format of a trinomial. The "a" and the "b" and the "c", those are just numbers of some sort and we have our "X2" and our "X" here. 
You always have to be given a key to know how those X2's and X's and constant terms are going to be represented. In this case, the "X2" we're going to represent as one large square. "X" we're going to use as a rectangle to represent "X" and a smaller square is going to represent "1". For example, if I showed you two small squares you'd say, "all right. That's 2." If I threw a rectangle in there you'd say, "OK, well that's 2 + X, that type of thing. You just know that when you see these shapes, this is what they represent. All right?
Let me show you how you'll see this in a problem. Which of the following represents the product (X + 3)(X + 2)? To solve this one the first thing you're going to want to do is see what this product is written with variables, written how we generally see it. Then we'll compare it against what we have here for our answer choices. Okay?
We've got to come down a little bit and give us some space to work and we're going to FOIL out. We're going to multiply X + 3 times X + 2. Scroll down here a little bit. Okay. X + 3 times X + 2, if I FOIL that out; I'm going to write "FOIL" down here. F, those are my first terms, right? X times X, that's X2. Outer, so in this case the X and the 2, X times 2 is 2X. The "i" - those are my inner terms, so 3 times X that's 3X. Then the "L", those are my last terms: 3 and 2, 3 x 2. That's 6.
Now I look, I see. Do I have like terms I can combine here? Yes, I do. I can combine the 2X and the 3X. 2X + 3X I know that's 5X. X2 + 5X + 6.
Now I know that the product of X + 3 and X + 2 is going to be X2 + 5X + 6. Keep that in mind. I'm actually going to write it up here, scroll back up here: X2 + 5X + 6. That's what this product is and that's what I need to figure out now for my concrete objects here. Which one of these models represent that product?
Remember what we said: a large square, that's X2, so I know here I have X2 for this one. I know these rectangles each represent "X", right? I have one, two, three, four, five of them, so that's 5X. I know the smaller squares each represent 1, just the number "1". I have one, two, three, four, five, six of those, so + 6.
"A" is actually the one that represents this product, this X2 + 5X + 6.
The math teacher in me will not let me leave "B" alone, so I need to show you why "B" is not the answer. 
I see I have this large square here, so I know that that's X2, keeping that key in mind. I see I have two rectangles, so that's + 2X. Then I see I have one, two, three, four, five small squares. You remember those each represent 1, so I have 5 of those. This model represents X2 + 2X + 5 and that's not what I was looking for. I know now the answer is "A" and you know why the answer is not "B".
The key to these is just figure out what it looks like, what your answer looks like algebraically what we call it, like our X2 + 5X + 6 and then just figure out your models, figure out what they represent algebraically; then just compare the two and see what matches up.
Let's try another one. Which product can be represented by the given model? Okay. We have a list of three products and we've got a model. For this one, I'm going to go the other way here. I'm going to first figure out what my model represents and then I'll figure out what's going on here with my products.
I see I have a large square and I know that this represents X2, so I've got X2. I've got two rectangles here. I know each of those represents X and I have two of them, so 2X. Then I see I've got one small square, so I just have a + 1 right there. This model is representing this trinomial here: this X2 + 2X + 1. Now all I need to do is figure out which one of these also represents X2 + 2X + 1. All right?
Because we know a little bit about special products, we're not going to have to use FOIL three times. We can use our shortcut, at least for these two first ones here. I know this is (X + 3)2 and knowing what I do about special products, I know I can represent this as square in the first term, so X2. Multiply these together, so X times 3. That's 3X. Double that. That's 6X and then square this last term, so (3)2. That's 9. If you didn't want to use that shortcut you could always use FOIL, Okay? Remember that. But why not use a shortcut if you can?
All right? I see that "A" is X2 + 6X + 9 - not what I'm looking for here, so I keep moving along. I know "A" is not the answer. 
"B" is also (X + 1)2, also in that same format and so a special product, so I'll use my shortcut. Square the first one, so X2. Now multiply these together: X times 1, that's X. Double that. That's 2X Then square the last one. 1 squared - that's 1. What do you know? That was the one that matched. You see that each of these, the (X + 1)2 and this model both represent the same trinomial: X2 + 2X + 1. So "B" is our answer.
But you know I can't leave "C" alone, right? I have to show you why "C" is not the answer. That's not a special product - "C" - so I'm going to go ahead and use FOIL to figure that one out. "F" for the first term, X times X. I'll do the work under here. That's X2. Outer: X times 1, that's X. Inner: 2 times X, that's 2X; and Last: 2 x 1, so that's 2. You have the like terms you can combine in the center. X + 2X, that's 3X. X2 + 3X + 2. Now you see that trinomial and you can really tell that that's not the answer. Okay?
All right. You saw how we handled that one. Let's keep going. Example 3: Which of the following represents the product of (X + 3) and (X + 1)?
Let's go ahead and see what is the product of (X + 3) and (X + 1) and then we can easily figure out which one of those models is represented in that product. Let's set up our problem. We'll scroll down a little bit. (X + 3) and (X + 1). All right; maybe a little less space. (X + 3) and (X + 1). 
Okay, I'm going to FOIL that out to see what that answer is. Our first terms: X times X, that's X2. Outer terms: X times 1, that's X. Inner terms, so 3 times X, that's 3X; and the last terms: 3 x 1. That's 3. You've got your like terms you can combine in the center. X + 3X, that's 4X, so X2 + 4X + 3. That's the trinomial that I'm going to keep in mind while I go back up and check it against those models. X2 + 4X + 3. I'm going to write it up here. X2 + 4X + 3. Okay, I know that's what I'm looking for here. Now just use what we know about the key and let's figure out what's what. From the key we know this large square is X2, you have one of those. We know that these rectangles each represent X and I have four of those, so + 4X. Then I have three small squares that each represent 1, so I have three of them: + 3. And what do you know? "A" is our answer for this one. This model is also representing that same product.
Now you already know I'm not going to let "B" just sit there, so let's handle that one just to see why it's not the answer.
You've got one large square so that's X2. All right. How many rectangles do you have? You've got one, two, three, four, five of those, so that's 5X. Then the small squares, you've got one, two, three, four of those, so + 4. This model represents this trinomial which is not the answer for that product. So now you see why "A" is the answer and "B" is not the answer.
Now it's your turn. Take a minute. Read through this question and see if you can figure out what's going on here. When you're ready to compare answers with me go ahead and press "play".
All right. The answer for this one was "B". Let me show you how I got that. 
What I started out doing is I figured out what each of these products were and then just compared them against my model to see which one matched. Okay? Let's go ahead and get the model first here.
So we see you have 1X2, right? You've got one, two, three, four, five, six rectangles, so that's 6X, and you have one, two, three, four, five, six, seven, eight small squares, so that's + 8. When I'm working my way through my answer choices, I'm looking for the problem that gives me X2 + 6X +8 for the answer. Okay?
So now I'll just check them. I'm going to write that again: X2 + 6X +8. I know that's what I'm looking for. Okay? Go ahead and take your time and FOIL these. Your first terms: X times X, so that's X2. Outer terms: X times 4, that's 4X. Inner terms: 3 times X, that's 3X. And then your last terms, so 3 x 4, that's 12. Then you scan your terms. You do have some like terms you can combine. You've got 4X and 3X and you get 7X when you combine those. So X2 + 7X + 12. Okay? That's the answer for that product, but this is what my model represents. They don't match, so that's why I knew "A" wasn't the answer.
"B" was the answer. X2 + 6X +8, write that down just to keep that with my model. So let's just multiply these out. Let's FOIL these out and see why. Our first terms X times X, that's X2. Outer terms: X times 2, that's 2X. Inner terms: 4 times X, that's 4X. And then your last terms: 4 x 2, that's 8. Now you're at the point where you can combine like terms together and you see them right in the center, your 2X and your 4X. That will give you 6X, right? So X2 + 6X + 8, and that was the same trinomial that my model represented, so that's why I knew that my answer was "B". Okay?
But you I've got to show you why it's not "C". Okay? I can use my special product knowledge to get through this one and I can use that shortcut so that I don't have to FOIL. I remember the model represents X2 + 6X +8. That looks a little bit like a "zero" and not like and "eight". Let's get that together. Okay, + 8. There we go. Let's use our shortcut here. I know for this situation I can just square the first one, so that's X2. I need to multiply these together, so X times 4, that's 4X. Then I double that. That's 8X. Then I square the last term, so (4)2, That's 16. Then you can easily see that that doesn't match what your model gives you. Okay?
All right, guys. I hope you got a handle on how to model products of binomials and I hope that I will see you back here soon for some more Algebra 1. Bye, guys!

