
Factors 
Unit 4
Trinomials
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WHAT THIS UNIT IS ABOUT

In this unit you will be learning how to factorise trinomials. These are algebraic expressions with three terms. The first term in these expressions is squared, e.g x2 . 
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You will need to remember that factorising trinomials is the reverse from finding the products of binomial expressions. These problems need to be solved by ‘trial and error”, i.e. you guess something and see if it works. You guess again if it doesn’t until you get it.

This unit also has two more special cases that you will need to recognise in order to factorise them successfully. They are expressions of the sum of two cubes and the difference of two cubes. This unit will show you how to factorise these expressions.

In this unit you will

· Demonstrate the ability to use trial and error methods to factorise trinomials.

· Factorise trinomial equations of the form 
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, i.e. trinomials where the coefficient of x2 is 1. (Type-A)

· Factorise trinomial equations of the form 
[image: image2.wmf] c

 bx 

ax

+

+

 

2

, i.e. trinomials where the coefficient of x2 is more than 1. (Type B)

· Demonstrate that you can be patient and persistent in order to solve a mathematical problem.

· Demonstrate that you can recognise different types of algebraic expression by factorising mixed examples.

Activity 1

Trinomials with one x2
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In this activity you will be factorising Trinomial expressions of the general form:
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These expressions are known as A-type trinomials, i.e. The coefficient of x2 is 1:

Trinomials with positive signs.

Example 1
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If a trinomial can be factorised it will have a solution like this:


[image: image6.wmf])

)(

(

2

1

factor

x

factor

x

+

+




All we need to do is find out the values of 
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If we were to find the product of this unknown expression we would :

1
Multiply the x’s together to give x2  
2
Multiply the right hand terms to give 
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3
Multiply the inners and the outers to give 
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But we know that the product of the two factors is 
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Therefore from 2 above:
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And from 3 above
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Trinomials with negative signs.

If a trinomial has negative signs then there will be negative signs in its factors. There are some simple rules for working out signs in the brackets of the factors you are looking for. 

Example 2 
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If the last sign is a plus, then both the signs in the brackets are the same. The signs in both factors will be negative, and the rules are the same as those for example 1 above but we put negative signs in the brackets instead of positive ones.


[image: image19.wmf])

3

)(

2

(

6

5

2

-

-

=

+

-

x

x

x

x


[image: image101.wmf](

)

6

11

3

6

9

2

3

)

2

3

(

3

.

1

2

2

+

+

=

+

+

+

=

+

+

x

x

x

x

x

x

x


[image: image102.wmf]4

2

factor

factor

´



1. 
[image: image20.wmf]6

7

2

+

-

x

x


2. 
[image: image21.wmf]2

2

6

5

y

xy

x

+

-


3. 
[image: image22.wmf]3

4

2

+

-

x

x


4. 
[image: image23.wmf]2

2

6

7

y

xy

x

+

-


5. 
[image: image24.wmf]10

7

2

+

-

x

x


6. 
[image: image25.wmf]12

7

2

+

-

x

x



[image: image103.wmf]2

2

18

35

12

y

xy

x

 

+

-


Example 3 
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If the last sign is a minus, then both the signs in the brackets are different. One factor will have a negative sign and the second factor will have a positive sign. 

The rules in these cases are a little different. In the example above we are looking for the factors of 6 that subtracted give you -5
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Activity 2

B-Type Trinomials
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In this activity you will be factorising trinomials of the form:
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In other words a B-Type trinomial is a trinomial where the coefficient of x2 is greater than one. These trinomials are more complicated to factorise because you have to find four factors to factorise the expressions. 

Example 1 
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If we factorised the general expression above it might look something like this:
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If we were to find the product of this unknown expression we would :

1
Multiply the x’s together to give 
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Multiply the right hand terms to give 
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3
Multiply the inners and the outers to give
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But we know that the product of the two factors is 
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Therefore from 1 above:
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From 2 above:


[image: image57.wmf]6

4

2

=

´

factor

factor




And from 3 above
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To factorise the expression we are looking for two factors of three and two factors of 6 that add up to 11 when they are cross multiplied.
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Example 3
Type-B Trinomials with a negative last term.

As with type-A Trinomials, if the last term of the trinomial is negative then the signs in the brackets are different. 

You can use the same procedure for factorising the trinomial but you will need to Subtract the cross-multiplied products instead of adding them.
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Activity 3

Practice Practice Practice
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Task List Assessment 

Products and Factors

Task
Score
Weight
Points

Written algebraic expressions that accurately translate word problems. 

Unit 1 Activity 4.1 (5/7 to score 3) 
1     2     3     4
1


Written simple phrases that express the meaning of an algebraic expression in words.

Unit 1 Activity 4.2 (5/7 to score 3)
1     2     3     4
1


Use the distributive law to successfully find the product of monomials and polynomials.

Unit 2 Activity 1.2 (7/9 to score 3)
1     2     3     4
1


Use the Area model to calculate the area of rectangles that have algebraic expressions for length and breadth.

Unit 2 Activity 2.1 (4/6 to score 3)
1     2     3     4
2


Use the distributive law to find the products of two binomials and the products of a binomial and trinomial.

Unit 2 Activity 3 (16/20 to score 3)
1     2     3     4
3


Take out common actors from algebraic expressions.

Unit 3 Activity 3.2 (3/4 to score 3)
1     2     3     4
1


Successfully recognise and factorise expressions containing the difference of two squares.

Unit 3 Activity 3.4 (3/4 to score 3)
1     2     3     4
2


Successfuly factorise trinomial expressions, with a co-efficient of x2=1, that have both factors with the same sign.

Unit 4 Activity 1.2 (4/6 to score 3)
1     2     3     4
1


Successfuly factorise trinomial expressions, with a co-efficient of x2 =1, that have factors with different signs.

Unit 4 Activity 1.3 (3/4 to score 3)
1     2     3     4
1


Recognise the different types of trinomial, with a co-efficient of x2=1, and successfuly factorise a range of mixed examples.

Unit 4 Activity 1.4 (12/15 to score 3)
1     2     3     4
2


Recognise the different types of trinomial, with a co-efficient of x2>1, and successfuly factorise a range of mixed examples.

Unit 4 Activity 3.1 (7/10 to score 3)
1     2     3     4
5


Total Score
Max = 4x20=80


Multiply score by weighting to get final score for that Outcome

Add up each outcomes score to get your Total Score

Assessment Rubric 

Products and Factors

Performance task
Yes 

Definately
Yes Mostly


Not really

Algebraic expressions and word problems. 


Written correct algebraic expressions from word problems and written clear phrases that accurately communicate the meaning of an algebraic expression, 
Written algebraic expressions that are mostly correct from word problems and communicated the meaning of algebraic expressions in words.
Written algebraic expressions that are related to given word problems i some way. Communicated some of the meaning of algebraic expression.

Products of Monomials & polyomials. 
Successfully and consistently demonstrated the ability to multiply a monomial and a polynomial
Successfully multiplied on most occasions, monomials and polynomials.
Occasionally found the correcty product of a monomial and a polynomial.

Products of Polynomials.
Successfully and consistently found the products of two binomials and multiplied binomials with trinomials.
Successfully on most occasions, .found the products of two binomials and a binomila and a trinomial 
Occasionally found the correcty product of two binomials and a binomial and a trinomial

The difference of two squares.
Successfully and consistently recognised and factorised expressions containing the difference of two squares.
Recognised and factorised on most occasions, expressions containing the difference of two squares 
Occasionally Recognised and factorised expressions containing the difference of two squares.

Factorising trinomials with the co-efficient  of x2=1
Successfully and consistently factorised expressions with the co-efficient of x2=1, including those with different signs.
Successfully Factorised, on most occassions,  expressions with the co-efficient of x2=1, including those with different signs, 
Occasionally factorised expressions with the co-efficient of x2=1

Factorising trinomials with the co-efficient of x2>1
Successfully and consistently recognised and factorised expressions with the co-efficient of x2>1, including those with different signs.
Successfully recognised and factorised, on most occassions, expressions with the co-efficient of x2>1, including those with different signs, 
Occasionally factorised expressions with the co-efficient of x2>1

1.3	Now factorise these expressions with negative signs in the last term. 











1.2	Now factorise the following expressions:











When a doctor examines a patient they use ‘trial and error’ tests to see exactly what is wrong with them.





Sometimes these expressions look more complicated because of a second variable, e.g.





� EMBED Equation.3  ���





These expressions can be factorised in exactly the same way as its simpler sister.  





You solve these problems by trial and error, You will need to be patient and persistent.





To factorise the expression we need to find the factors of 6 that added together = 5





How to factorise � EMBED Equation.3  ���





1	Write down pairs of factors of 6			(1.6), (2.3)	





2	By trial and error, see which 			(1+6)=7 	not 5


	pair of factors adds up to 5			(2+3)=5	great 





3	Put the two numbers into the binomials	(x+2)(x+3)





4	Check that the product gives you the 	x2+2x+3x+6=x2+5x+6


	Original expression	





1.1	Now factorise the following expressions:











How to factorise � EMBED Equation.3  ���





1	Write down the factors of 6			(1.6), (2.3)	





2	By trial and error, see which 			(3-2)=1	not 5	


	set of factors subtract to give 5		(6-1)=5	great 


	The larger factor will be negative.





3	Put the two numbers into the binomials	(x+1) (x-6)


	with the positive factor first.





4	Check that the product gives you the 	x2+2x+3x+6=x2+5x+6


	Original expression	





To factorise the expression we need to find the factors of 6 that added together = -5. Both factors will have negative signs.








Because the last sign is a negative we are looking for the factors of 6 that subtracted  = -5. 








1.4	Factorise the following trinomials. Remember you will have to look at the signs carefully to choose the correct method.











How to factorise a trinomial with an x2 coefficient of 1.





Write down pairs of factors of the last term


If the sign of the last term is positive, choose the factors that give you the correct middle term when you add them.


If the sign of the last term is negative choose the factors that give you the middle term when subtracted.


Place the factors into two sets of brackets making sure you get the signs right.


� EMBED Equation.3  ���


5	Check that the product of your answer gives you the original expression.











� EMBED Equation.3  ���





� EMBED Equation.3  ���





How to factorise � EMBED Equation.3  ���





Write down pairs of factors of 3, underneath each other on the left.


		1	


		3	


2	Draw a set of cross multiplying arrows next to these numbers


			1


			3


3	Write down pairs factors of 6 to the right of the cross multiplying arrows. On the right include (1.6), (6.1) and (2.3),(3.2) as different pairs of factors.


1		1	2	3	6


				3		6	3	2	1


Starting with 1,3 on the left, cross-multiply with the first pair of factors on the right. Check to see if the two products add up to 11


	1.6+1.3=6+3=9 	no good


Then cross multiply 1,3 on the left with the next pair of factors on the right.


	1.3+2.3=3+6=9	no good


Try the next pair of factors on the right.


1.2+3.3=2+9=11	excellent		1		3	


						3		2


Put the top row of factors into the first bracket


 and the second row into the second bracket.


� EMBED Equation.3  ���








This diagram has been rearranged to suit the method below.





� EMBED Word.Picture.8  ���





7	Check your product





You may find it easier to draw separate cross-diagrams for each set of factors.





The rules for signs are the same as those for Type-A trinomials. The example below has both signs negative. Remember why?





Example 2 		� EMBED Equation.3  ���


Write down the pairs of factors of 12 on the left, cross multiplying arrows in the middle and all the pairs of factors of 18 on the right.


1	2	4		1	2	3	6 	9	18


			12	6	3		18	9	6	3	2	1


Starting with the first pair of factors on the left, cross multiply with the first pair of factors on the right. You are looking for 35 as the middle term.


	1.18+1.12=18+12=30		no good


Keep trying each combination in order.


	1.9+2.12=9+24=33		too low


	1.6+3.12=6+36=42		too high


	1.3+6.12=3+72=75		even higher


	1.2+9.12=2+108=110		higher still, maybe skip to (2.6) on left


Move onto the next pair on the left, i.e. (2.6)	


2.18+1.6=36+6=42		too high


2.9+2.6=18+12=30		too low


2.6+3.6=12+18=30		too low


2.3+6.6=6+36=42		too high


2.2+9.6=4+54=58		too high


2.1+6.18=2+104=108	too high	


5	Move onto next pair on the left, i.e. (4.3)


4.18+1.3=72+3=75		too high


4.9+2.3=36+6=42		too high


4.6+3.3=24+9=33		too low


4.3+6.3=12+18=30		too low


4.2+9.3=8+27=35		Finally got it.











		


	








4		9


2
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2.1	Now factorise these expressions using the examples above.











Because the last sign is a negative we are looking for the cross-multiplied products that subtracted are egual to the middle term.





Example 3 		� EMBED Equation.3  ���


Start as before by writing pairs of factors underneath each other on either side of a cross-multiplying arrows:


1	2		1	2	5	10


	10	5		10	5	2	1


Now try the pairs one by one to see which cross-multiplied products give -21 when they are subtracted from each other.


1.10-1.10=10-10=0		No good


1.5-2.10=5-20=-15		No good	


1.2-5.10=2-50=-48		No good


1.1-10.10=1-100=-99	No


2.10-1.5=20-5=-15		No


2.5-2.5=10=10=0		No


2.2-5.5=4-25=-21	Yes
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2.2	The examples below are type-B trinomials with a negative third term. Factorise these examples.











3.1	The examples below are mixed up. Factorise these examples. Make a note of which type of trinomial you are dealing with before you factorise it. 











3.2	factorise the examples below. They are not all trinomials and some of them will need the Highest common factor taken out before factorising them as trinomials. 
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