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Week 14  Lesson 14.2
                                       
	Lesson 14.1 Homework Questions
Question 1: Factorise 7 “x” squared plus 21 “x” minus 28 [].
Question 2: Factorise 2 “x” squared minus 12 “x” plus 10 [].
Question 3: Factorise 3 “x” squared minus 6 “x” minus 72 [].


                                                                             
	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: Germs can get into our bodies when we don't wash our hands. Let's say you shake your neighbor's hand, and then go eat your mother's food. If you don't wash your hands first, the germs from your neighbor's hand will now go down into your stomach with that food! This is why it is so important to wash your hands with soap and water. If you only use water, the germs can stay on your hands. When you use soap, you make your hands slippery and the germs will fall off of your hands! Do you understand?

Person 2: Yes! Washing my hands with soap and water can make the germs fall off of my hands! If germs get in my body, they can make me sick. That is why it is important to wash my hands with soap and water for 20 seconds plenty of times in a day!

Person 1: Exactly! Do you remember the song we learned for washing our hands? Let's sing it together!
*Sings handwashing song*

Person 1: Thank you so much for listening about germs and handwashing today. Washing your hands can help make sure you and your family stay healthy! Don't forget to teach your family about germs today! You can help keep your entire family feeling strong and healthy!


	Safety Message

	Person 1: You are brave!  We discussed this word long ago. Do you remember what bravery is?

Person 2: Yes!  Bravery is something that is inside of me, that I will need when I need to do something that is difficult but right to do.  I will need bravery if I have to tell an adult that I am being hurt, or if something else bad is happening.  It is not something that someone can give to me - it is in me whenever I need it.
  
Person 1: Very good!  It is important to know that bravery is in you, just in case you need it.  I want us to say this together again, even my students at home!  Say it loud and proud so everyone can hear you: “I AM BRAVE!”

Person 2: I AM BRAVE!

Person 1:  You ARE brave! Sometimes when we are not safe, it can feel really scary to tell someone about it.  But remember - if you FEEL unsafe, that is your body’s way of telling you that you could be harmed in some way.  We need to listen to our body when it tries to tell us something like this!  You are BRAVE to tell an adult when you feel this way.


	Maths Warm up

	Teacher: Before every lesson we will begin with a warm up. Today, we will start with some mental maths involving naming all of the factors of a number. Remember, a factor of a given number is any whole number that can be multiplied to get the given number. Factors of a number can be positive or negative, but I will ask you to only name the positive factors.

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 are the factors of 2? What are the factors of 2?

Question 2: What are the factors of 6? What are the factors of 6?

Question 3: What are the factors of 15? What are the factors of 15?

Question 4: What are the factors of 20? What are the factors of 20?

Question 5: What are the factors of 23? What are the factors of 23?

Student: I wrote 

The factors of 2 are 1 and 2.

[Pause]

The factors of 6 are 1, 2, 3 and 6.

[Pause]

The factors of 15 are 1, 5 and 15.

[Pause]

The factors of 20 are 1, 2, 4, 5, 10 and 20.

[Pause]

The factors of 23 are 1 and 23.

Teacher: That was great. I will say the correct answers again to make sure you got them.

The factors of 2 are 1 and 2.

[Pause]

The factors of 6 are 1, 2, 3 and 6.

[Pause]

The factors of 15 are 1, 5 and 15.

[Pause]

The factors of 20 are 1, 2, 4, 5, 10 and 20.

[Pause]

The factors of 23 are 1 and 23.


I hope you all 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: Seven left bracket “x” plus 4 right bracket left bracket “x” minus 1 right bracket [].

Question 2: Two left bracket “x” minus 5 right bracket left bracket “x” minus 1 right bracket [].

Question 3: Three left bracket “x” minus 6 right bracket left bracket “x” plus 4 right bracket [].
Student:   I’ll say the answers again to make sure you have them all checked. 
Question 1: Seven left bracket “x” plus 4 right bracket left bracket “x” minus 1 right bracket [].

Question 2: Two left bracket “x” minus 5 right bracket left bracket “x” minus 1 right bracket [].

Question 3: Three left bracket “x” minus 6 right bracket left bracket “x” plus 4 right bracket [].


	Lesson

	Teacher: Recall, in our previous lesson, we learned that we can factorise some trinomials whose leading coefficient is equal to something other than 1.
Student: Right. We learned that we can combine two factorising methods. We can find the highest common factor first, then the method we learned for trinomials with a leading coefficient equal to 1.
Teacher: That will work in many cases, but I want you to consider this example. Please write it down in your notebook.
Factorise 3 “x” squared plus 10 “x” plus 3 [].
[Pause]
Factorise 3 “x” squared plus 10 “x” plus 3 [].
Student: I wrote 
Factorise 3 “x” squared plus 10 “x” plus 3 [].
Teacher: You’ll notice this trinomial, at first, looks much like the ones we factorised in our previous lesson.
Student: Yes, but the highest common factor of the terms is 1. 
Teacher: Exactly, so we will not be able to factorise using the highest common factor. The leading coefficient of the trinomial will remain 3. We will need to learn a new technique for this situation. This factoring technique consists of several steps, so we will work through this first example as we say the steps, to make sure you’ve got it. Write down the first step in your notebook.
Step 1: To factorise a trinomial of the form “ax” squared plus “bx” plus “c” begin by multiplying “a” and “c.”
[Pause]
Step 1: To factorise a trinomial of the form “ax” squared plus “bx” plus “c” begin by multiplying “a” and “c.”
Student: I wrote 
Step 1: To factorise a trinomial of the form “ax” squared plus “bx” plus “c” begin by multiplying “a” and “c.”
Teacher: Alright, please do step 1 for the trinomial we are trying to factorise, 3 “x” squared plus 10 “x” plus 3 [].
Student: I multiplied “a” and “c,” which in this case is 3 times 3. That is 9.
Teacher: Well done. Now, write down the next step in your notebook.
Step 2: Find the factor pair of “a” times “c” whose sum is equal to “b.”
[Pause]
Step 2: Find the factor pair of “a” times “c” whose sum is equal to “b.”
Student: I wrote
Step 2: Find the factor pair of “a” times “c” whose sum is equal to “b.”
Teacher: Alright, please do step 2 for the trinomial we are trying to factorise, 3 “x” squared plus 10 “x” plus 3 []. Remember, we’ve already found that “a” times “c” is equal to 9.
Student: The factor pairs of 9 are 1 and 9, 3 and 3, negative 1 and negative 9, negative 3 and negative 3.
[Pause]
The factor pair whose sum is equal to “b,” which is 10 in this case, is 1 and 9.
Teacher: Great. Now, write down the next step in your notebook.
Step 3: Rewrite the trinomial with “bx” split into two terms. The coefficients will be the two factors from step 2.
[Pause]
Step 3: Rewrite the trinomial with “bx” split into two terms. The coefficients will be the two factors from step 2.
Student: I wrote
Step 3: Rewrite the trinomial with “bx” split into two terms. The coefficients will be the two factors from step 2.
Teacher: Alright, please do step 3 for the trinomial we are trying to factorise, 3 “x” squared plus 10 “x” plus 3 []. Remember, the factors we chose in step 2 are 1 and 9.
Student: I rewrote 3 “x” squared plus 10 “x” plus 3 [] as 3 “x” squared plus 1 “x” plus 9 “x” plus 3 [].
Teacher: Excellent work so far, we are almost finished. You could have also written those two middle terms in the opposite order. Now, write down the next step in your notebook.
Step 4: Separate the 4 terms into pairs. Then factorise each pair using the highest common factor method.
[Pause]
Step 4: Separate the 4 terms into pairs. Then factorise each pair using the highest common factor method.
Student: I wrote
Step 4: Separate the 4 terms into pairs. Then factorise each pair using the highest common factor method.
Teacher: You must pair up the first term and the last term, each with one of the middle terms. Usually, it’s best to just pair up the first two terms and the last two terms, but remember, you can switch the order of the middle terms if you want to. Now, please do step 4 for the trinomial we are trying to factorise, 3 “x” squared plus 10 “x” plus 3 []. Remember, we’ve already rewritten it as 3 “x” squared plus 1 “x” plus 9 “x” plus 3 [].
Student: I rewrote the first pair of terms, 3 “x” squared plus 1 “x” [] as “x” left bracket 3 “x” plus 1 right bracket []. I did this because “x” is the highest common factor of the two terms. Then to find what goes in the brackets, I divided each term by “x.”
[Pause]
Next, I rewrote the second pair of terms, 9 “x” plus 3 [] as 3 left bracket 3 “x” plus 1 [].
Teacher: You’re doing a great job. Notice, that the terms inside the brackets are the same for both pairs. This should happen every time if the trinomial is actually able to be factorised. If this does not happen, it either means an error was made, or the trinomial isn’t able to be factorised at all. Now, please write down the final step in your notebook.
Step 5: The final factorisation is the two highest common factors combined in brackets, multiplied by the factor that the two pairs had in common.
[Pause]
Step 5: The final factorisation is the two highest common factors combined in brackets, multiplied by the factor that the two pairs had in common.
Student: I wrote
Step 5: The final factorisation is the two highest common factors combined in brackets, multiplied by the factor that the two pairs had in common.
Teacher: Alright, now let’s try to write the final factorisation. Remember, we’ve already factorised the highest common factor from each pair of terms, and we’ve seen that they have the factor 3 “x” plus 1 [] in common.
Student: So the final factorisation would be written as left bracket “x” plus 3 right bracket left bracket 3 “x” plus 1 right bracket []. I got the terms in the first set of brackets from the two highest common factors in the previous step.
Teacher: That’s correct. The final factorisation is left bracket “x” plus 3 right bracket left bracket 3 “x” plus 1 right bracket [].
[Pause]
Since this method of factorising consists of so many steps, there are more opportunities to make mistakes than with other methods. Do you recall how we can always check that a factorisation is correct?
Student: Yes, I can multiply the factors using the distributive rule. The result should be the original polynomial.
Teacher: That’s right. I would always recommend checking yourself if you have the time, but for this particular method I recommend it even more. 
Teacher: How about we work that out now, just to verify our factorisation. 
Student: Alright, I’ll use the distributive rule to multiply left bracket “x” plus 3 right bracket left bracket 3 “x” plus 1 right bracket [].
[Pause]
“x” times 3 “x” is equal to 3 “x” squared [].
“x” times 1 is equal to “x”
3 times 3 “x” is equal to 9 “x”
3 times 1 is equal to 3
[Pause]
So after combining the like terms, “x” and 9 “x,” I get 3 “x” squared plus 10 “x” plus 3 []. That’s the original polynomial, so the factorisation is correct.
Teacher: Great job. Remember you can always check yourself this way.
Teacher: Let’s try another example. Please write it down in your notebook.
Factorise 2 “x” squared minus “x” minus 10 []
[Pause]
Factorise 2 “x” squared minus “x” minus 10 []
Student: I wrote
Factorise 2 “x” squared minus “x” minus 10 []
Teacher: Alright, explain the steps to get this factorisation. I know you can do it!
Student: First, I multiply 2 times negative 10, which equals negative 20.
[Pause]
Then I identify the factor pairs of negative 20. They are negative 1 and 20, 1 and negative 20, negative 2 and 10, 2 and negative 10, negative 4 and 5, 4 and negative 5.
[Pause]
I need the factor pair whose sum is negative 1. That would be 4 and negative 5.
[Pause]
Now I will use those factors to split up the middle term. I rewrote the polynomial as 2 “x” squared plus 4 “x” minus 5 “x” minus 10 [].
Teacher: Excellent so far. Students at home, remember you could have those two middle terms switched, and the factorisation will still work. Go on.
Student: Next, I factorise each pair of terms using the highest common factor. I rewrote 2 “x” squared plus 4 “x” [] as 2 “x” left bracket “x” plus 2 right bracket [].
[Pause]
I rewrote negative 5 “x” minus 10 [] as negative 5 left bracket “x” plus 2 right bracket [].
Teacher: Notice how the two pairs share the factor “x” plus 2. Remember, we said that should always happen.
Student: The final factorisation is left bracket 2 “x” minus 5 right bracket left bracket “x” plus 2 right bracket [].
Teacher: That’s correct, the factorisation is left bracket 2 “x” minus 5 right bracket left bracket “x” plus 2 right bracket [].
Teacher: Excellent work. Now, you will have an opportunity to do some more practice 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 3 “x” squared plus 4 “x” plus 1 []. Factorise 3 “x” squared plus 4 “x” plus 1 [].
Question 2: Factorise 5 “x” squared plus 12 “x” plus 4 []. Factorise 5 “x” squared plus 12 “x” plus 4 [].
Question 3: Factorise 2 “x” squared plus “x” minus 3 []. Factorise 2 “x” squared plus “x” minus 3 [].
Student: I wrote 
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 [].

	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 trinomials whose leading coefficient is not 1.
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