





Algebra 1 – Module 3, Topic 1 – Intro to Polynomials Transcription
Hey, guys. Welcome to Algebra I. Today's topic is going to introduce you to the world of polynomials.  Get ready to apply some of what you learned in pre-algebra to help you get through this one. You ready? Let's go.
In order to know exactly what a polynomial is, I kind of have to take you back a little bit to what a monomial is. A polynomial is the sum of two or more monomials. What's a monomial? A monomial can be just a regular number, like 7 or 12 or -4 or the fancy way to say a negative number in algebra is a constant term because it's value doesn't change. That 7 will constantly be 7, it will never change, that 12 is constantly 12, and that -4 is constantly -4.  A monomial can be a constant term or a regular number. 
A monomial can also be a variable, like x or v or y. Those aren't constant terms because their value can change, so we call them variables. Monomial could be a variable, a monomial could also be the product of a constant and a variable. For example, 5x or 7b2, -12cd. T Those are also monomials. Basically a monomial, in general, is one term, either a constant term, a variable, or the product of a constant and a variable. All of those are considered monomials. 
A binomial is a polynomial that consists of two terms. For example, 4x + 1, I've added two terms together. It's called a binomial, is its more specific name. 3b2 - 1, that's a binomial, x + 3y, that's a binomial. A binomial is a polynomial that only consists of two terms. There's a lot of tongue-twisters on this one. 
A trinomial, I bet you might have noticed from that prefix 'tri,' is a polynomial with three terms. For example, 5x2 + 2x + 4, or a3b2 + 6b - 1, that's a trinomial. It's the sum of three terms. X3 - 8x + 12, that's a trinomial. A trinomial is a polynomial with three terms. You can kind of think of polynomial as the name that encompasses the big group, but more specifically, you could have a monomial, which is just one term, a binomial, which is the sum of two terms, or a trinomial, which is the sum of three terms. Collectively, we refer to them as polynomials. If you think about it, 'poly,' that prefix, it just means many. Polynomial is the sum of many terms. 
One problem you'll run into in the world that is polynomials is you have to find the degree of the polynomial. How you find the degree of a polynomial is you have to zone in on the exponents. Your largest exponent will be the degree of the polynomial. The value of that largest exponent is the value of the degree of your polynomial. We have to go term by term to see what exactly is the degree of each term. Bear with me for a second, for example, let's get that pen ... For 5x2, my exponent in that first term is a 2, so I can say the degree of that first term is 2. For the second term, 3x2y4, in that term I have two exponents, so what you do when you have more than one exponent in a term is you just add your exponents together. Here I have a 2 and a 4, so I'd say the degree of this term is 2 + 4, which is 6. So far, it's looking like the largest degree I have going is 6. 
Now look at that -6, that constant term. We've got to throw back to your knowledge of exponents for a bit. You remember that when you're dealing with exponents, for example, I can raise anything to the 0 power and it will equal 1, so I could think about this as -6 x x0, because essentially it's the same thing as -6 x 1, so I'm not changing the value of that constant term at all, but knowing that and looking at it this way will help you figure out the degree of that constant term. Now you've introduced an exponent to that term without actually changing its value. Now I can see the exponent 0, so the degree of that constant term, that -6, is 0. For a shortcut, you could think about it like every constant term will always have a degree of 0. You can treat every single constant term in that same fashion. For terms where you actually see exponents, just take them ... For 5x2, the degree was 2, for that 3x2y4, I had to add those exponents together, so the degree was 6, and then for my constant term, that -6, the degree is 0.
Looking at all of your degrees here, you have a 2 right here, you've got the 6, and you have the 0. Out of 2 and 6 and 0, the biggest value is 6, so I'd say the degree of my polynomial is 6. It's whatever that largest degree is, amongst all your terms. Let's do another one, make sure you've got the hang of that. 
What is the degree of the polynomial? 8x2z3 + 5z2 - 1. Let's find the degree of each of these terms ... Going to shift that problem up a bit, give myself a little more room ... For my first term, I have 8x2z3, so I have more than one exponent here; I'm going to need to add the exponents together to get the degree of that term. 2 + 3, that's 5, so I'd say that first term has a degree of 5. Let's look at that second term, 5z2. I've only got one exponent there, so that's simple. The degree is 2, because my only exponent there is 2. Then I see I have this -1 here, so that's a constant term. You remember the shortcut that we established on that last one? Every single constant term has a degree of 0 and we saw that by looking at how we could represent that product, the constant term times x0. That constant term here, -1, has a degree of 0. Now check out all your degrees. Which one is the biggest? The 5. I'd say this polynomial has a degree of 5.
Let's keep going. What is the degree of the polynomial? -7a3b + 2a3 + b2, so take each term separately, each monomial separately. You have -7a3b, so you remember with exponents, when you don't see one, this b, there's a 1 I'm not seeing. I have a sum of exponents here, 3 + 1, I'm going to have to deal with that. 3 + 1, that's 4, so this monomial has a degree of 4. Now I've got my 2a3, so 2a3 I only see this one exponent here, so that's simple. This one has a degree of 3. Then that last monomial, b2, there's just one exponent in this one, so the degree is 2. Then check out all your degrees. You've got 4, you've got 3, you've got 2; the biggest one is 4. The degree of this polynomial is 4. Let's keep going and I do believe it is your turn. Go ahead and press pause for a little bit, work your way through this problem, and when you're ready to compare answers with me, go ahead and press play.
Ready to check? Let's see. 9x5y - 4x3 + x2, what's the degree? It is 6. If you need to see how I got that, this is how I got it. I took each term individually. 9x5y, so I didn't see an exponent with that y, so that told me there was a 1 that I really wasn't seeing. Then I had more than one exponent, so I had to add them together. 5 + 1, that's 6, so I knew that first term had a degree of 6. Then I took my next turn, -4x3. I only had one exponent to focus on there, the 3. This term has a degree of 3. Then I have the last term, that x2. Only one exponent to focus on, and it's a 2, so your degree of that term is 2. Then check out all your degrees, which one is the biggest? In this case, the 6. The degree of the polynomial was 6. That's how I got that one. 
Let's keep going, a little more to introduce you to polynomials. You may also run into problems that ask you to find the leading coefficient. How you do that is your first have to make sure that your polynomial is written in standard form. Standard form means that your polynomial goes from the term with the largest exponent, down to the term with the smallest exponent. That's how you write it in standard form. Sometimes the polynomial will already be given to you in standard form, so you won't have to worry about it and then you could just pick our your leading coefficient, but sometimes it's not given to you in standard form. You've got to do a little maneuvering to get it there. 
Taking a look at this polynomial, I see it's not written in standard form because my largest exponent is a 3 and that 7x2 is not written first, so I need to rearrange this. I'm going to write this as 7x3, because I'm going to take this first term first. You notice how I'm circling the + sign in front of it? That's just to let me know what the sign of my term is. I know that this 7x3 is a positive 7x3 and it's going to have to be written out front here if I need to write it in standard form because it has the largest exponent. 7x3, now I've handled it so I'm going to cross it out. 
Going down the line, I've got an exponent of 3, I see I have an exponent of 2 is 8x2, and there's no sign out front, so you know from pre-algebra that means it's positive, so I can write this as 7x3 + 8x2. I've handled that. I've got an exponent of 3, exponent of 2, and you have an exponent of 1 because you remember that negative 2x, there's a 1 there that you're not seeing. I've got to circle that term. You notice I circled that subtraction up front? That subtraction tells me that 2x is negative. When I'm rewriting my polynomial, I'm going to write -2x. -2x, negative 2x, they're kind of interchangeable, you can think about them the same way. I've handled that. Now I see I have this constant term at the end, this -4, so at the end here, -4. Now this polynomial is written in standard form. The exponents go from 3, 2, 1, and then a 0. As you remember, I can think about that -4 as a -4x0. 
They don't always go sequential like this, down the line like an exponent of 3, an exponent of 2, an exponent of 1. Sometimes they skip one, but you just want to make sure that those exponents go in descending order. Now that this is written in standard form, now I can figure out what the leading coefficient is. The leading coefficient is the coefficient of your first term. It's the leading term, its coefficient. My first term is 7x3 and the coefficient there is 7. The leading coefficient of this polynomial is 7 and you're all done. It took a little bit of work to get there, but the answer is just that constant, at 7. 
Let's keep going. What's the coefficient of this polynomial? I see I have 3x - x4 + 5x2. I'm going to have to do some maneuvering because this is not in standard form and I know that because I see that that middle term has the largest exponent, has an exponent of 4, and it's not written first. When polynomials are written in standard form, it's going to start from the largest and then go down the line. I need to do some rearranging. That -x4 needs to be written first, so -x4. I don't have an exponent of 3, but I do have an exponent of 2 and it's attached to this term right here. That's a positive 5x2, so +5x2, handled that. Then my last term is this 3x. There's no sign out front of it, so that tells me it's positive. I can write that as +3x. 
Now that this polynomial is written in standard form, now you can pick out the leading coefficient. Your first term is -x4 and same for coefficients as exponents. When you don't see a coefficient, there is an invisible one there. This term is like -1x4, which would mean that its coefficient is -1. My leading coefficient for this polynomial is -1.
Let's try one more. 2 + 9x. That's not in standard form. How do I know that? Because that x has an exponent of 1. I know that this 2 is a constant term, so I know there's an x0 there, so this isn't written in the right order. This term should be first because it has the largest exponent, so 9x ... It's positive, but you don't have to write the + when it's the first term ... I've handled that. Then you see you have the 2. When you don't see a sign out front that means it's positive, so this really should be written as 9x + 2 for it to be in standard form. Now that it's in standard form, let's look at your leading coefficient, or your leading term. It's 9x and the coefficient of that first term is 9. The leading coefficient of that polynomial is 9. 
It's your turn. Go ahead and press pause, take a minute, and work your way through these problems. Remember how we did it. First you need to make sure that polynomial is written in standard form, then you can go ahead and pick out the leading coefficient. When you're ready to compare answers with me, go ahead and press play.
You ready to check? Let's check. For that first polynomial, 3 + 4x - 9x3 + 17x2, the leading coefficient is -9. For the second one, 11 - 3x2 + x4, that leading coefficient is 1. If you need to see how I did it, here we go. First I noticed this wasn't written in standard form because the term with the largest exponent wasn't written first. I spotted that three and I knew it was a part of that term, so that should have been written first. -9x3, I handled that. I saw I had an exponent of 2 and that's the next one, going in descending order. That's a positive 17x2, so + 17x2. Now I handled that. Now I see the 4x, it's positive, so +4x. Then I see the 3. There's no sign in front of it, so it's positive, so +3. Now that it's written in standard form, look at your first term. It's -9x3 and the coefficient of that term is -9. The leading coefficient is -9. 
Need to see the second one? 11 - 3x2 + x4. This wasn't written in standard form, so I had to rearrange it first. That 4 is the largest exponent, so that means that x4 should be written first. It's positive, so x4, I've handled that. Next exponent, going in descending order, would be 2 and it's attached to that term. -3x2. Now I've handled that. That constant term, 11, there's no sign out in front of it, so I know it's positive. +11. I gave it a glance over, I see that my first term is x4. I don't see a coefficient, so I know there's an invisible 1. My leading coefficient is 1. 
Hope you're getting comfortable with the world of polynomials. There's a lot more that we'll do with this topic, but I hope that you feel like you got a good introduction. I hope I see you back here soon. Bye.


