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Week 14  Lesson 14.3
                                       
	Lesson 14.2 Homework Questions
Question 1: Factorise 3 “x” squared plus 4 “x” plus 1 [].
Question 2: Factorise 5 “x” squared plus 12 “x” plus 4 [].
Question 3: Factorise 2 “x” squared plus “x” minus 3 [].


                                                                             
	Class Greeting / Intro

	Teacher: Hello students.  My name is XXX and I am the teacher for today’s radio lesson.  I hope you are all doing well, and are excited for today’s lesson. Today, I am joined by XXX who is a student just like you. Today I want to say hello to all the students at home and you should know that all your teachers miss seeing you each day. 

Teacher: You will need a pencil, notebook and if you have a calculator, you should have that too.


	Health  Message

	Person 1: Our country is currently fighting the spread of COVID-19, also called the Corona Virus. Right now, the government has given us a few rules to follow in order to protect ourselves. Can you tell me one of them?

Person 2: Yes! The government told us to not go to school and to learn from the radio instead right now. 

Person 1: Very good. The government has told us to not gather in large groups of people, this includes going to school. It is best we stay home right now with our families, or with the people who we live with directly. Even though this rule is difficult, we must follow it very closely. You may want to go play with your friends right now, but it is important that you stay at home and only play with those who live in your house. Do you understand?

Person 2: Yes! We shouldn't go play with our friends right now, and it is better that we stay at home with the people who live in our house with us. When we stay home with the people who live in our house, we are protecting ourselves from the sickness.

Person 1: I am so happy you are really understanding how important this is. We can protect ourselves and our families by continuing to follow the government’s rules!


	Safety Message

	Person 1: We have been speaking about what it means to be safe.  Today, I want to discuss something very important with you.  We all know that there are some friendly ways that we can touch our friends.  High-fives, fist-bumps, a normal hug - these are all safe touches!  They cannot harm you, and they are meant to communicate a good message to each other!  Does this make sense?  How else might you say hello to a friend in a safe way?

Person 2: Hmm...A handshake?  That cannot harm me, and it is friendly!

Person 1: Exactly!  Normally, a handshake is a perfect and safe way to greet someone. [Although right now, we should not shake anyone’s hands since this is a way to get the coronavirus.] Sometimes, people don’t always want to make sure you are safe and can touch you in unsafe ways.  If someone touches you in a way that makes you feel bad, that is an unsafe touch.  This is when you can be BRAVE and tell an adult you trust.   

Person 1:  You mean some people might make me feel bad when they touch me?

Person 2: Sometimes people will not be thinking about what is good for you when they touch you, which can result in you being hurt.  If someone tries to touch you in places that make you feel bad, you can use your bravery to tell an adult you trust.  You have a right to be safe all the time!


	Maths Warm up

	Teacher: Before every lesson we will begin with a warm up. Today, we will start with some mental maths, evaluating square roots. I will say the question and you should write down the answer. Do the question in your head, without writing the question down or using a calculator. Are you ready?

[say slowly]

Question 1: What is the square root of 4? What is the square root of 4?
Question 2: What is the square root of 25? What is the square root of 25?
Question 3: What is the square root of 81? What is the square root of 81?
Question 4: What is the square root of 100? What is the square root of 100?
Question 5: What is the square root of “x” squared? What is the square root of “x” squared?
Question 6: What is the square root of “x” raised to the fourth power? What is the square root of “x” raised to the fourth power?
Question 7: What is the square root of 16 “x” squared? What is the square root of 16 “x” squared?
Student: I wrote the answers 2, 5, 9, 10, “x,” “x” squared [] and 4 “x” [4x].

Teacher: That was great. The answers are 2, 5, 9, 10, “x,” “x” squared [] and 4 “x” [4x]. I hope you tried your best! 


	Homework answers

	Teacher: Now let’s take up the answers to the homework questions from the last class. Do you have your notebook open to those questions? Here are the answers: 

Question 1: left bracket 3 “x” plus 1 right bracket left bracket “x” plus 1 right bracket            [] 

Question 2: left bracket 5 “x” plus 2 right bracket left bracket “x” plus 2 right bracket []

Question 3: left bracket 2 “x” plus 3 right bracket left bracket “x” minus 1 right bracket []
Student:   I’ll say the answers again to make sure you have them all checked. 
Question 1: left bracket 3 “x” plus 1 right bracket left bracket “x” plus 1 right bracket            [] 

Question 2: left bracket 5 “x” plus 2 right bracket left bracket “x” plus 2 right bracket []

Question 3: left bracket 2 “x” plus 3 right bracket left bracket “x” minus 1 right bracket []


	Lesson

	Teacher: Do you recall the definition of a perfect square?
Student: Well, I know that some numbers are perfect squares, like 4, 9 and 100.
Teacher: Absolutely, those are perfect squares. Algebraic expressions can be perfect squares too. Please write down this definition in your notebook.
A perfect square is the result of multiplying a rational number or a polynomial by itself.
[Pause]
A perfect square is the result of multiplying a rational number or a polynomial by itself.
Student: I wrote
A perfect square is the result of multiplying a rational number or a polynomial by itself.
Teacher: So the examples you gave, 4, 9 and 100, are perfect squares because they are the result of multiplying a number by itself.
Student: Right. Four is 2 times 2. Nine is 3 times 3. One hundred is 10 times 10.
Teacher: In fact, if you go back to today’s warm up, each question I asked contained a perfect square. 
Student: That’s why I was able to answer the square roots mentally.
Teacher: Yes! When it comes to variables, perfect squares all have a specific kind of index. Please write this down in your notebook.
Variables with even numbered indices are perfect squares.
[Pause]
Variables with even numbered indices are perfect squares.
Student: I wrote
Variables with even numbered indices are perfect squares.
Teacher: Today, we will learn another method for factorising polynomials. The concept of perfect squares will be an essential part of this method. Please write down this example in your notebook.
Factorise “x” squared minus 36 [].
[Pause]
Factorise “x” squared minus 36 [].
Student: I wrote
Factorise “x” squared minus 36 [].
Teacher: First, let’s review the other factorising methods we’ve learned by identifying why they would not work on this polynomial.
Student: Well, we learned we can factorise by dividing each term by the highest common factor. However, in this polynomial, the highest common factor of the terms is only 1.
[Pause]
We also learned how to factor trinomials, both with a leading coefficient equal to 1 and not equal to 1. However, this polynomial is not a trinomial.
Teacher: Exactly. This polynomial is what we call a difference of two perfect squares. Do you see why that name accurately describes this polynomial?
Student: Well, I know that difference means subtraction, and I see a minus sign. There are two terms. Also, both terms, “x” squared and 36, are perfect squares.
Teacher: Exactly. Here is the technique for factorising a difference of two perfect squares. Please write it down in your notebook.
The factorisation of “a” minus “b” [] where “a” and “b” are perfect squares is left bracket square root “a” plus square root “b” right bracket, left bracket square root “a” minus square root “b” []
[Pause]
The factorisation of “a” minus “b” [] where “a” and “b” are perfect squares is left bracket square root “a” plus square root “b” right bracket, left bracket square root “a” minus square root “b” []
Student: I wrote
The factorisation of “a” minus “b” [] where “a” and “b” are perfect squares is left bracket square root “a” plus square root “b” right bracket, left bracket square root “a” minus square root “b” []
Teacher: Let’s try using this rule to factorise the first example we wrote down, “x” squared minus 36 [].
Student: Well, the square root of “x” squared [] is “x” and the square root of 36 is 6.
[Pause]
So, the factorisation would be left bracket “x” plus 6 right bracket, left bracket “x” minus 6 right bracket [].
Teacher: Perfect! The correct factorisation is left bracket “x” plus 6 right bracket, left bracket “x” minus 6 right bracket []. Do you recall how we’ve said you can always check your factorisations?
Student: Yes. If I use the distributive rule to multiply the factors, the result should be the original polynomial. 
Teacher: That’s correct. Let’s just verify our factorisation for this example.
Student: “x” times “x” is “x” squared []. “x” times negative 6 is negative 6 “x”       [-6x]. Six times “x” is 6 “x” [6x]. Six times 6 is 36.
[Pause]
If I combine the like terms, negative 6 “x” [-6x] and 6 “x” [6x], that equals 0. So the result is “x” squared minus 36 []. That’s our original polynomial. It worked!
Teacher: Great job. Let’s try another example. Please write this down in your notebook.
Factorise 4 “x” raised to the fourth power minus 49 []
[Pause]
Factorise 4 “x” raised to the fourth power minus 49 []
Student: I wrote
Factorise 4 “x” raised to the fourth power minus 49 []
Teacher: Apply the technique for factorising a difference of two perfect squares.
Student: The square root of 4 “x” raised to the fourth power [] is 2 “x” squared [].
[Pause]
The square root of 49 is 7.
[Pause] 
So the factorisation is left bracket 2 “x” squared plus 7 right bracket, left bracket 2 “x” squared minus 7 right bracket [].
Teacher: Well done. The correct factorisation is 2 “x” squared plus 7 right bracket, left bracket 2 “x” squared minus 7 right bracket []. Remember, this technique can only be used when the polynomial we’re trying to factorise is a difference of two perfect squares. It does not work if both terms are not perfect squares, and it does not work for a sum.
Student: Got it. I will only use this technique when the polynomial is a difference of two perfect squares.
Teacher: Let’s look at some common examples that one may confuse for a difference of two squares. Please write these down in your notebook.
Why is each polynomial not a difference of two perfect squares?
Example 1: Sixteen “x” squared plus 25 []
Example 2: Two “x” raised to the fourth power minus 81 []
[Pause]
Why is each polynomial not a difference of two perfect squares?
Example 1: Sixteen “x” squared plus 25 []
Example 2: Two “x” raised to the fourth power minus 81 []
Student: I wrote
Why is each polynomial not a difference of two perfect squares?
Example 1: Sixteen “x” squared plus 25 []
Example 2: Two “x” raised to the fourth power minus 81 []
Teacher: Can you tell why each of these examples would not be considered a difference of two perfect squares?
Student: For example 1, both terms are perfect squares, but it is not a difference because the operation is addition.
Teacher: Great job. How about example 2?
Student: For example 2, the first term is not a perfect square. Even though the variable has an even index, the coefficient 2 is not a perfect square.
Teacher: Nicely done.
Teacher: Now you will have a chance to practice this factorisation technique some more on your own.

	Homework

	Teacher: Now everyone should write down the homework questions. Are you ready? I will say each question twice. 
Question 1: Factorise “x” squared minus 100 []. Factorise “x” squared minus 100.
Question 2: Factorise 49 “x” raised to the fourth power minus 4 []. Factorise 49 “x” raised to the fourth power minus 4.
Question 3: Factorise 64 “x” squared minus 16 “y” squared []. Factorise 64 “x” squared minus 16 “y” squared.
Student: I wrote
Question 1: Factorise “x” squared minus 100 [].
Question 2: Factorise 49 “x” raised to the fourth power minus 4 [].
Question 3: Factorise 64 “x” squared minus 16 “y” squared [].

	Closing

	Teacher: That is the end of our class for today. I’m so happy you were here with me. Thank you [student name] for joining me!
Student: You’re welcome, I always like coming here!
Teacher:   Remember, today we learned about factorising a difference of two perfect squares.
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