Chp3 Polynomials

3.1 Factors and Multiples of Whole Numbers – Using Prime factorization and factor trees we split Whole Numbers into products of their prime factors. Then we used this process to find GCF and LCM of 2 or more Whole Numbers.

Ex.1
[image: ]

Preferred form for GCF          Preferred form for LCM

Ex.2  GCF – the GCF of two or numbers is the largest number which divides evenly into the original numbers, or is listing all the factors it is the largest number which both have in common as a factor.

126 = 	
144 = 

Using Prime Factorization the GCF is the product of the prime numbers which are in common in each group. So, one 2 and two 3's

GCF = 
Ex.3 GCF

152 = 
108 = 

Using Prime Factorization to list the prime factors, the GCF is the product of the prime numbers which are in common in each group. So, two – 2's 

GCF = 

Ex.4 – LCM – The LCM of two or numbers is the smallest number which the original numbers divide into evenly.

Using Prime Factorization to list the prime factors but using exponent notation, the LCM is the product of the all the prime numbers listed whether in common or not, but also the largest exponent of these.

12 = 
14 = 





LCM = 

Ex.5 LCM

20 = 

12 = 

12 = 

LCM = 


Do Qn's p.149 #1-3(odd letters)
3.2 Perfect Squares, Cubes, and their Roots – In this section we find the square and cube roots of large numbers without the use of a calculator and using prime factorization.

Ex.1 Find the square root without a calculator
[image: ]
Ex.2 Find the cube root without a calculator
 [image: ]
[image: ]

Do Qn's p.149 #6-8(odd letters), 10
3.3 Common Factors of Polynomials – Finding a GCF of a polynomial means writing the polynomial in multiplication form, with the GCF out front and the "left over" terms of the division in a bracket. Answers, in general, can be checked by multiplying the GCF back through the bracket to get the original polynomial.

Ex.1 
[image: ]


            GCF                   Left Over Terms


[image: ]


                   GCF                   Left Over Terms
Ex.2  Factor this Trinomial
[image: ]


                 GCF                   Left Over Terms


Ex.3
Factor this trinomial
 

If all the terms are negative we factor out the negative sign too.

The GCF is therefore 

 

The "left over" terms are:  

So,  = 



                           GCF                   Left Over Terms

Do Qn's p.180 #2a(do without algebra tiles, just factor normally) 
3.5 Factoring Trinomials of Form  – This is called factoring by inspection, the easy of the two methods. In general you are looking factor the Factors of "c" with also add to "b".

Ex.1
[image: ]

                                
                                       Sum    7               5

[image: ]
[image: ]
[image: ]

Ex.2
Factor , in general we should always look for a GCF first! This trinomial doesn't fit the form  but once we take out a GCF it will.

Factoring out a   – 4  we are left with: 

                                                                  b          c

We are looking for the factors of – 32 which add to +4 

                          ____ x _____ = – 32,  ____ + ____= +4  
                                                       
                                                        c                             b

Because it Multiplies to a negative one # is pos. and one # is neg. and the sum is positive, so the larger # is pos.

,either listing them or thinking in your head we get – 4 and +8 

So,  = 

Do Qn's p.180 #6&7
3.6 Factoring Trinomials of Form  – The method we use for this type of trinomial is called the decomposition method, which involves factoring by grouping pairs of binomials together.

Ex.1
Factor 

In this method we look for the factors of "a" x "c" which is 24, but these factors must sum or add to "b" which is 11.

_____ x _____ = 24  (axc)

_____ + _____ = 11    (b)
                                                                                                We can stop here
	Factors of 24
	Sum of Factors (want 11)

	1,24
	25

	-1,-24
	-25

	2,12
	14

	-2,-12
	-14

	3,8
	11

	  -3,-8
	-11

	4,6
	10

	-4,-6
	-10



To factor this trinomial we replace the middle term "11x" with the two factors we just found, but we include the variable x with it.

 


  Then we pair off the first and last pairs and GCF each of them!


  Now the terms in the brackets must match, this is the "new" GCF

  In general we write the matching brackets (GCF) first and the "left over" terms                                                                    
                             in front of these brackets (the 3x and +4) go second in their own bracket.

Note: answers can be checked by multiplying the two binomial brackets out.


 
                                                            
                            factor

                                                            
                            multiply


Ex.2
[bookmark: _GoBack]Factor 

In this example we have a common factor of 3.
So,

In this method we look for the factors of "a" x "c" which is 6, but these factors must sum or add to "b" which is - 7.

_____ x _____ = 6  (axc)

_____ + _____ = -7    (b)

This can be done with a table, however at some point you should be able to think or the factors in your head. The Product is positive but the Sum is negative, so both factors must be negative. 

So, - 1 , - 6

To factor this trinomial we replace the middle term "-7x" with the two factors we just found, but we include the variable x with it.

   just carry the 3 down the whole way to the answer


  Then we pair off the first and last pairs and GCF each of them!
                                    
                                    To ensure the brackets match factor out a neg. from the second pair

  Now the terms in the brackets must match, this is the "new" GCF

  

Do Qn's p.180 #8&9
3.7 Multiplying Polynomials – In general we use the method of distribution, however terms like "FOIL" can be used for the multiplication of two binomials together or ever "feeding the chickens" can be used. Either way all the terms must multiply each other.

Prior Knowledge (adding and subtracting)
[image: ]
                                 or think of this as a – 1 multiplying through the second bracket
[image: ]
Distribution or "feeding the chickens"
[image: ]
 

Ex.1



 


 

         combine like terms

 
 
Ex.2



 


 

         combine like terms

 

Ex.3
Constant term out front – Start by adding a set of square bracketsaround the two binomial terms. Multiply the two binomials in the brackets first and leave the constant term out front. Last distribute the constant through.


 


 

      
            


        
 
        

Do Qn's p.201 #5&6 (just expand #5, don't "draw tiles")
3.8 Factoring Special Trinomials (Perfect Square Trinomials/Difference of Squares) – Short cuts can be used to factor these types of questions, however they work for these types of questions only, so be careful when used the shortcuts.

Perfect Square Trinomials fit a pattern, notice the pattern when multiplied out. We work in reverse with factoring them.

Pattern
[image: ]
                                                                                    The middle term is "twice" the product 
of the two terms in the original bracket.





Ex.1
[image: ]

 
Notice the middle sign of the perfect square trinomial matches that of the answer.


Difference of Squares fit a pattern too, the two terms in the question are both perfect squares and the sign between them must be a negative or "difference".

Pattern
[image: ]
Ex.1
[image: ]

The factored answer is always a plus and minus sign.

Do Qn's p.201 #7
image5.png
Factor each binomial
a) 10a -8 b) —6m* + 4m

Solution

a) 10a-8
Find the GCF of the terms of the binomial.
Factor each term of the binomial
10a=2x5xa
8=2x2x2
The GCF is 2. <— This is one factor of the binomial
Divide each term of the binomial by 2 to get another factor.
10a-8_10a_8
2 2
= 5a — 4 < This is the other factor of the binomial

So, 10a — 8 = 2(5a — 4)





image6.png
b) —6m’ +4m

Find the GCF of the terms of the binomial
Factor each term of the binomial.
6m’=2x3xmxm
dm=2x2xm
The GCFis 2 X m = 2m. < This is one factor of the binomial
Divide each term of the binomial by 2m to get the other factor.
—6m’+4m __6n’ | 4m

2m 2m  2m

= —3m + 2 <— This is the other factor of the binomial

So, —=6m* + 4m = 2m(—3m + 2)

When we list the factors of
a negative term, we don’t need to
write the negative sign.

ly the factors
that are in both lists.
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30 -12n-9
Since some terms are negative, divide by the GCF to find the factors.
Factor each term of the trinomial.
3 =3xnxn
12n=2x2x3xn
9=3x3
The GCF is 3
Divide each term of the trinomial by 3
3w—12n-9 _30> 12n_9

3 3 3 3

=n—d4n-3

So,3n? = 120 — 9 = 3(n? — 4n - 3)
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Factor each trinomial.
a) 2 +5x+6 b)

Solution

a) 2 +5x+6
The coefficient of x is 5.
The constant term is 6.
Write pairs of factors of 6: 1 X 6 and 2 X 3

The coefficient of x
s positive, so we don’t need
to list negative factors,
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=x? + 5x + 6 <— This is the correct trinomial.
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S0, X% + 5x + 6 = (x + 2)(x + 3)
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b) X —x—12
Think of 2 — x — 12 asx2 — 1x — 12.
The coefficient of x is —1, so the sum of the factors is —1
The constant term is —12, so the product of the factors is ~12

Factors of —12 | Sum of the factors

Use a table to list pairs of

1% (=12) 1-12=-11 x actors of ~12, and their sum.
It helps to lst the factors in
(=nx12 “lenz=m X rder, starting with 1.
2% (-6) 2-6 =-4 X
(-2)x 6 -2+6 =4 x
3% (<4) 3.4 =- v You may be able to use mental
x4 a4 -1 X math to identify factors, then
S0, the factors of —12 are 3 and —4. You can expand

Then, X2 — x — 12 = (x + 3)x — 4) to check the binomial factors
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To add or subtract binomials, group like terms, then combine the terms
by adding their coefficients.

 To add
(4x+2)+(~3x— 6)  Remove brackets
=a+2-3-6 Group like terms
4x-3x+2-6 Combine like terms.

—a
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* To subtract:
&x-3)-x-1

=x-3-4x+1
x—ax-3+1

Remove brackets
Change the signs of the subtracted terms.
Group like terms

Combine like terms.
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When we multiply a binomial by itself, we square the binomial.

@+ar=G+da+4

(t =3P =(-3)t-3)
=t£-3t-3t+9
=t-6t+9

(5n + 3P = (5n + 3)5n + 3)
2507 + 150 + 150 + 9
250 +30n + 9
(Ba -4 =(3a-4(Ba-4)
97— 123 - 123+ 16
93 — 243 + 16

Each trinomial above s a perfect square trinomial

There are patterns in the terms.
(@+42=2a" +8 +16

4
@ 2@ @
t-37=1¢ — 6t +9

y A
@ 20=30 (-3¢
(5n+32 =250 +30n  +9

(snp  2B)sm) (P
(3a — 47 = 92 -2 +16

(Bay  2(-4)3a) (-4

We can use these patterns to factor perfect square trinomials.
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Factor each perfect square trinomial.
a) w2 — 14w + 49 b) 257 +20n +4

a) W — 14w + 49 b) 2507 + 200 + 4

The 2nd term is negative, The 2nd term is positive,

5o the factors of 49 are negative. 50 the factors of 4 are positive
wl—Mwmf Z?nZ+ZDn+1:

4 1

w2 (77 (5np @

So, w2 — 14w + 49 = (w — Tw — 7) So, 25n + 200 + 4 = (5n + 2)5n +2)

=w-7p =(5n+2¢
You can expand to check
the factors.
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All the binomial products you have seen so far produce trinomials.
There are special binomial products that produce binomials;
There are patterns in the terms.

@+aa-H=a-43+4a—-16 @+8a-4=2-16
- 16
(@y @y
t+3)t-3)=-3t+3t-9 t+3)ft-3)=£-9
=e-9 [
(@7 3¢
(5n + 3)(5n — 3) = 25n* — 150 + 150 — 9 (5n +3)(5n —3) = 250" - 9
=257 -9
(5np (37
(3a +4)3a —4) = 927 — 12a + 123 — 16 (Ba+4)3a—4) =97 16
9 - 16
(37 (ap

Each binomial above is 2 difference of squares.
We can use these patterns to factor a difference of squares.
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Factor each difference of squares.

a) - 64 b) 4 — 49
Solution
a) - 64 b) 4 — 49
Write 64 as a perfect square: Write 4+ as a perfect square:
64=87 42 = 2v x 20, or QP
X —64=x2 -8 Write 49 as a perfect square: 49 = 72
=(x+8)x—8) a2 —49= QP -7

@+ Dav-7
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Write the prime factorization of 324.

Draw a factor tree.

The last digit is even, so 2 is a factor

324 +2=162

The last digit is even, so 2 is a factor

162 +2 =281

The sum of the digits is 9, 50 3 is a factor.
81+3=27

Continue to divide by 3

27+3=9
9+3=3
3+3=1

Write the product of the prime factors.
The prime factorization of 324 is
2Xx2x3x3x3x3,0r22x3%

324

* 162 Use divisibility rules to find
/ factors. Keep dividing until all

x2 x 81 the factors are prime.
I/

x2 x 3 x 27
AN

x2x3 x3x 9
A

x2 x 3 x 3x3x3

Tf you started dividing by a
different prime factor, the
factor tree would be different,
but the prime factorization
would be the same.

Write the prime factors
from least to greate:
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Find /324,

Solution

Draw a factor tree.

[N Y
NN

The prime factorization of 324 is;

324=2%x2%x3%x3x3x3
=@X3x3)x@2x3x%x3)
=18x18

Since 324 = 18 x 18, or 18’

Then, V324 =18

Use multiplication facts to
make the factor tree smaller:
81=9x9

Group the factors as 2 equal products.
Multiply the factors
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Find §2744.

Solution

Draw a factor tree.
2744

N
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Write the prime factorization of 2744,

2744 =2x2x2xTXTx7

22X Xx2xNx2x7)
=14x14% 14

Since 2744 = 14 x 14 x 14, or 14°

Then, ¥2744 = 14

Group the factors as 3 equal products.
Multiply the factors.




