Which is better?

Alex and Morgan were asked to simplify (75> +3b+1)+ (2b* + 4b - 3)

Alex’s “vertical” way

(76% +3b+1)+ (2b* +4b—3)

| first rewrote the
two polynomials
vertically, lining

up like terms.

Then I filled in

the missing

terms with “0”

and the
appropriate

degree (e.g.,

b?).

Lastly, | added each
of the pairs of like

terms to get the
answer.

* Why did Alex leave some ‘“gaps” as a first step?

7b° +3b+1
+ 2b*+4b-3

|

7b3 + (0b*)+3b+1

+(0b%)+2b* +4b—3

|

70 +2b* +7b-2

Morgan’s “horizontal”

way

(76% +3b+1)+ (2b* + 4b—3)

(76%)+ (2b*) + (3b + 4b) + (1-3)

7% +2b*+7b-2

* Describe Morgan's way to a new student in your class.
* Describe two ways that Alex’s and Morgan's ways are different.

* On a timed test, would you rather use Alex's way or Morgan's way for this problem?

* Even though Alex and Morgan did different first steps, why did they
both get the same answer?

()

First, | grouped like
terms together using
the associative

property.

Then | combined like
terms to get the
answetr.

7.1.1




Which is better?
Alex and Morgan were asked to simplify (75> +3b+1)+ (2b> +4b -3)

Alex’s “vertical” way

Morgan’s “horizontal” way

up like 8

b?).

* Why did Alex leave some ‘‘gd
* Describe Morgan's way to a
* Describe two ways that Alex’s and Morgan's ways

7b° +3b+1

Hey Alex, what did

comparing these two
1 examples help us to -
vertice see?

and the .
appropriafe horizontally. Both ways use
degree (e grouping and combining like

Lastl
of two methods look different,
amower, they are the same and yield

~N

Gwese examples show us \

that polynomials can be
added vertically or

terms, so even though the

we same answer.
\J

fis a first step
student in your

e different.

* On a timed test, would you rather use Alex's way of Morgan's way for this problem?
* Even though Alex and Morgan did different first steps, why did they

both get the same answer?

7.1.1



Student Worksheet 7.1.1

n Why did Alex leave some “gaps” as a first step?

Describe Morgan's way to a new student in your class.

Describe two ways that Alex’s and Morgan's ways are different.

On a timed test, would you rather use Alex's way or Morgan's way for this problem?

“ Even though Alex and Morgan did different first steps, why did they both get the same answer?




Which is better?

Alex and Morgan were asked to simplify (4k> —8k —1)—(7k* -3)

Alex’s “vertical” way

(4k3 8k —1)— (Tk*-3)

First | rewrote the
terms by lining
them up vertically.
Then I filled in the
empty spaces
using zero terms.

Next | distributed the
negative sign using
the distributive
property in order to
eliminate the
parentheses.

Then | combined
each of the like
terms to get the
answer.

(43 + 0k? — 8k —1)
— (0K3+7K? + 0k —3)

|

4k +0k* -8k -1
-0k -7k* -0k +3

|

4k —Tk* -8k +2

Morgan’s “horizontal” way

(4Kk3 —8k—1)— (Tk* - 3)

4k —8k—1-T7k*+3

|

4k —Tk*—8k—1+3

4k - Tk* -8k +2

* Describe Alex's way to a new student in your class.
* Describe Morgan's way to a new student in your class.

* Describe how Alex's and Morgan's ways are similar.
* Describe how Alex's and Morgan's ways are different.

* What are some advantages of Alex’s way? Of Morgan’s way?

~

~

First | distributed the
negative sign using
the distributive
property so that |
could eliminate the
parentheses.

Next | rearranged
the terms using the
associative property
to put the like terms
together.

Then | combined the
like terms to get the

answer.

7.1.2




Which is better?

Alex and Morgan were asked to simplify (4k> —8k —1)—(7k* -3)

Alex’s “vertical” way

Morgan’s “horizontal” way

(4K —§ 2_3)

Hey Morgan, what did

First | rewrot :
terms by linjg) comparing these two
examples help us to
see?
Gwese examples show us

we same answer,

that polynomials can be
subtracted vertically or
horizontally. Both ways use
grouping and combining like
terms, so even though the
two methods look different,
they are the same and yield

/

~

First | distributed the
negative sign using

that |
inate the

anged
g the

Tty
Eterms

combined the
as to get the

* Describe Alex's
* Describe Morga
* Describe how A

and Morgan'
* Describe how AlEx's and Morgan's
* What are some advantages of Alex’s

clas
our class

e similar.
are different.
iy? Of Morgan’s way?
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Student Worksheet 7.1.2

n Describe Alex's way to a new student in your class.

Describe Morgan's way to a new student in your class.

Describe how Alex's and Morgan's ways are similar.

Describe how Alex's and Morgan's ways are different.

What are some advantages of Alex’s way? Of Morgan’s way?




Why does it work?
Alex and Morgan were asked to multiply (x+5)(x+7)

Alex's “area model” way

First | set up an
area model

representing the
two binomials |
want to multiply.
The green bar
represents one x
and each yellow

v

(x+5)(x+7)

|

X+5
OO O0O0O0

1.

tiles.

square represents

s
-
-1
OO0O0OO0O0 .

Then | filled in X+35

the table by _INujuuyn
lining up the I .IIIII
tiles that would OmEOOoOpnO
fit straight OERO0000
across and up \+—S=ggggg
and down. Olmmooogo
Then | combined the S =g gg g g
like rectangles and

squares to get the \L
answer: 1 x2 tile, 12

x tiles, and 35 ones x2 + 12x + 35

Morgan’s “distributive property” way

\

(x+5)(x+7)

|

(x+5)(x)+(x+5)(7)

x’+5x+7x+35

|

x24+12x+35

* How did Alex multiply the binomials? How did Morgan multiply the binomials?
* What are some similarities and differences between Alex's and Morgan's ways?

First, | distributed
(x+7).

Then | had to use
the distributive
property again to
multiply out all the
terms.

Next | simplified
the expression to
get my answer.

* Would Morgan have gotten the same answer if Morgan had distributed the (x + 5) as a first step?
Why or why not?

7.2.1




Why does it work?
Alex and Morgan were asked to multiply (x+5)(x+7)

Alex’s “area model” way Morgan's “distributive property’ way

First | set wg
area mode

N

representing
two binomid

First, | distributed
(x+7).

~N

want to mult
The green ba
represents ong

Hey Alex, what did
comparing these two
examples help us to
see!

I

These examples help us
see why we can use the
distributive property when
we multiply binomials.

ied
gssion to

get my answer.

Itiply
s and Morg
had distributed

* How did Alex multiply the bi
* What are some similarities a
* Would Morgan have gotten th

ays?
(x + 5) as a first step? Why or why not?

7.21

Brences bet
ame answer if N



Student Worksheet 7.2.1

IR How did Alex multiply the binomials?

How did Morgan multiply the binomials?

What are some similarities and differences between Alex's and Morgan's ways?

Would Morgan have gotten the same answer if Morgan had distributed the (x + 5) as a first step? Why or
why not?




Why does it work?

Alex and Morgan were asked to multiply (3x+1)(2x+5)

Alex's “distributive property” way

v

Bx+1)(2x+5)

|

| first

distributed the GBx+1)(2x)+Bx+1)(5)
(3x + 1).

Then | l
distributed

again for each
of the terms
being
multiplied.

Bx)2x)+(2x)+Bx)(5)+(5)

|

6x*+2x+15x+5

Next | used the
order of
operations to
multiply.

Lastly, I
combined the l

like terms to
get the 6x*+17x+5

answer.

* How did Alex simplify the expression?

Morgan’s “FOIL" way

\

Bx+1)(2x+5)

l

(3x)(2x) + (3x)(3)+ (1)(2x) + (1)(5)

6x*+15x+2x+5

|

o6x*+17x+5

* Why did Morgan multiply all the terms as a first step?

To use FOIL, |
wrote down the

multiplication of
the First terms

from each
binomial, the two
Outside terms,
the two Inside
terms, and the
two Last terms in
each binomial,
and added each

product together.

Next | used the
order of
operations to
multiply.

Lastly, |
combined the
like terms to get
the answer.

* What are some similarities and differences between Alex's and Morgan's ways?
* Even though Alex and Morgan did different first steps, why did they both get the same answer?

7.2.2



Why does it work?
Alex and Morgan were asked to multiply (3x +1)(2x + 5)

Alex's “distributive property” way Morgan’s “FOIL" way

v \

To use FOIL, |
wrote down the
(3 multiplication of
the First terms
from each
binomial, the two

Outside terms,

| first the two Inside

distributed the \ fel‘mzy and the
two Last terms in

3x+1). L

(1) RN Hey Morgan, what cach binomil,

and added each

did comparing these

her.
dis two examples help
again _t ? bsed the
of the M us to seef y £
being erations to

/These examples help us \
see that the distributive
property and FOIL are
really the same thing, FOIL
is just using the distributive
Kproperty.

d the

terms to get
gnswer.

opera
multiply.

Lastl
coryg

answer.

* How did Alex simplify the €
* Why did Morgan multiply a
* What are some similarities ajf differences betW
* Even though Alex and Morgan did different first

Erms as a fi

ex's and Morgal\Jways?
, why did they both get the same answer?

7.2.2




Student Worksheet 7.2.2

n How did Alex simplify the expression?

Why did Morgan multiply all the terms as a first step?

What are some similarities and differences between Alex's and Morgan's ways?

Even though Alex and Morgan did different first steps, why did they both get the same answer?




Which is correct?

Alex and Morgan were asked to simplify (X + 2)(x + 3)

Alex’s “multiply the first and last terms’ way

)

| multiplied x times
x and 2 times 3.
Here is my answer.

* How did Alex simplify the expression?

v

(x+2)(x+3)

+ 6

* How did Morgan simplify the expression?
* Whose answer is correct, Alex’s or Morgan’s? How do you know?

* What are some similarities and differences between Alex’s and Morgan’s ways?
* In thinking about the similarities and differences between Alex’s and Morgan’s ways, what conclusions can you

draw about how to simplify this type of expression?

Morgan’s “distribute to each term” way

\
(x+2)(x+3)

X +3x+2x+6

)

| distributed each
term in the first
parentheses to each
term in the second
parentheses.

| combined like
terms. Here is my

answer.

=

7.2.3



Which is correct?

Alex and Morgan were asked to simplify (X + 2)(x + 3)

Alex’s “multiply the first and last terms’ way Morgan’s “distribute to each term” way

\

distributed each
erm in the first

Hey Morgan, what did
we learn from
comparing these right
and wrong ways!?

parentheses to each
second

| multiplied x times
x and 8

Here is

&

When multiplying polynomial
expressions, remember to

distribute each term in the first
parentheses to each term in the
second parentheses.

* How did Alex simplify the expres
* How did Morgan simplify the exp

* Whose answer is correct, Alex’s or

* What are some similarities and dif§frences between

* In thinking about the similarities and differences betw3
draw about how to simplify this type of expression?

ow?
and Morgan’s

s?

Alex’s and Morgan’s ways, what conclusions can you

7.2.3




Student Worksheet 7.2.3

How did Alex simplify the expression? How did Morgan simplify the expression?

Whose answer is correct, Alex’s or Morgan’s? How do you know?

What are some similarities and differences between Alex’s and Morgan’s ways?

In thinking about the similarities and differences between Alex’s and Morgan’s ways, what conclusions
can you draw about how to simplify this type of expression?




Which is correct?

Alex and Morgan were asked to multiply

Alex’s “don't include placeholders
with coefficient 0" way

First | rewrote the
expression in the
format for long
division.

| saw that b
divides into b® b?
times, and (-3)
divides into 9 b-3 )b3 +9
(-3) times. So my

answer is b2 - 3.

* How did Alex simplify the expression?
* How did Morgan simplify the expression?

b’+9
b-3

Morgan’s “include placeholders with
coefficient 0" way

pY
First | rewrote the
3 2 expression in the
b- 3>b +0b"+0b+9 format for long
division. | put
placeholders with
coefficients of O
l for the missing
terms, b2 and b.

36

b*+3b+9+

| did the long
division, and got

b 3) B +0b+0b+9 | myanswer

-b* + 3b°
3b* + 0b
-3b> + 9b
95 +9
-9b + 27

* Which answer is correct, Alex’s or Morgan’s? How do you know?
* What are some differences between Alex’s and Morgan’s methods?

* In thinking about the similarities and differences between Alex’s and Morgan’s ways, what conclusions can you

draw about how to solve this type of problem?

7.3.1




Which is correct? b +9
Alex and Morgan were asked to multiply

b-3
Alex’s “"don’t include placeholders Morgan’s “include placeholders with
with coefficient 0" way coefficient 0" way
First | rewrote the First | rewrote the
expression in the 0b+9 expression in the

format for long
division.

Hey Alex, what did
we learn from
comparing these right

| saw thath

ti
divid
(-3) ti

~N

and wrong ways? Y

answer |

f\/\/hen dividing
polynomials, don't
forget to put in
placeholders with
coefficients of O where
there are missing terms.
Try to avoid this

@mmon mistake! /

* How did Alex solve the equati
* How did Morgan solve the equ

ow?
ethods?

fin’s? Ho
Alex’s and M&

* Which answer is correct, Alex’s
* What are some differences bet
* In thinking about the similaritie

draw about how to solve this type of problem?

tind differences be

format for long
division. | put
placeholders with
coefficients of O
for the missing

| terms, b2 and b.

Alex’s and MorgaN’s ways, what conclusions can you

7.3.1




Student Worksheet 7.3.1

How did Alex simplify the expression? How did Morgan simplify the expression?

Which answer is correct, Alex’s or Morgan’s? How do you know?

What are some differences between Alex’s and Morgan’s methods?

In thinking about the similarities and differences between Alex’s and Morgan’s ways, what conclusions
can you draw about how to solve this type of problem?




Which is better?
Alex and Morgan were asked to find the GCF of 64 and 36

Alex’s “factor tree” way Morgan’s “product pairs” way

Fir.si | found the 64 36 64,1 36,1 First | listed allo of

prime PRRN AN the product pairs

factorization of 8 3 18 @ 32,2 18,2 for 64 and 36.

the two numbers 4/ @ 4/ @ 9’/ @ 16,4 12,3

using factor trees. SN N RN

| circled the prime @ @@ @ ® @ 8,8 Z’g

factors. >

| {

Then | identified Then | found the

the prime 64is2-2-2.2.2.2 GCF =4 largest number that

factors that 36is3-3-2-2 was part of a

were common product pair for both

to 64 and 36. Each number has two 2s. 64 and 36. | see that
4 is the biggest
number that is a

l factor of both 64

and 36.

I multiplied the

common factors to GCF =4

get the answer.

* How did Alex find the GCF?

* How did Morgan find the GCF?

* What are some similarities and differences between Alex's and Morgan's ways?
* Which way is easier, Alex's way or Morgan's way? Why?

7.4.1




Which is better?
Alex and Morgan were asked to find the GCF of 64 and 36

Alex’s “factor tree” way Morgan’s “product pairs” way

1 First | listed allm
the product pairs

for 64 and 36.

First | found the
prime

factorization of 8
the two numbers
using factor tre
| circled the pri
factors.

~N

/You can find the prime
factorization of two numbers
using a factor tree, or by listing
all of the product pairs for each
number. Both methods give the
right answer, but for many
problems using a factor tree
might be easier.

The
the pr

ber that
Bf a

pair for both
d 36. | see that

factors t
were com
to 64 and 3§

I mulhi®
common fo¥

Before you start solving a
problem, you can look at the
problem first and try to see which
way will be easier.

get the ans

* How did Alex find the GCF~
* How did Morgan find the G¢
* What are some similarities ajf differences betw
* Which way is easier, Alex's way or Morgan's wo

ex's and Morga
hy?

ways?

7.4.1



Student Worksheet 7.4.1

P How did Alex find the GCF? How did Morgan find the GCF?

What are some similarities and differences between Alex's and Morgan's ways?

Which way is easier, Alex's way or Morgan's way? Why?




Which is better?

Alex and Morgan were asked to find the GCF of 4x and 12x?

Alex’s

factor tree” way

First | found the
prime
factorizations of
the two terms

| circled the prime
factors.

Then | identified
the factors that

were common
to 4x and 12x2.

| multiplied the
common factors to

get the answer.

using a factor tree.

4xis 2-2-x
12x%is 2-2-3-x-x

Each term has two 2s

and one x in common.

Morgan's “product pairs” way

1,4,x
2,2,x

12,1, x,x
6,2,x,x
4,3,x,x
4,3, x?

GCF= 2.2.x=4x

* How did Alex find the GCF? How did Morgan find the GCF?
* Describe ways that Alex's and Morgan's ways are similar or different.

* Which way do you think is better, Alex's or Morgan's?

First | listed product
pairs for 4x and
12x2.

Then | found the
biggest number and
power of the
variable that was
part of a product
pair for both 4x and
12x? to get the
answer.

7.4.2




Which is better?
Alex and Morgan were asked to find the GCF of 4x and 12x?

Alex’s “factor tree” way Morgan’s “product pairs” way

First | found the

prime ) X First | listed product

pairs for 4x and
ﬁou can find the prime \

factorization of two terms that
include variables by using a
factor tree, or by listing all of
the product pairs for each
term. Both methods give the
right answer, but for many
problems using a factor tree

might be easier. /
=
\:

factorizations of
the two term

using a facto
| circled the pr
factors.

Then
the facta

were con
to 4

d the
umber and
of the

gt was

Before you start solving a
problem, you can look at the
problem first and try to see
which way will be easier:

\_

* How did Alex find the GCF? Hg
* Describe ways that Alex's and
* Which way do you think is betté

s ways a differenf®

ex's or Morga

7.4.2




Student Worksheet 7.4.2

B How did Alex find the GCF? How did Morgan find the GCF?

Describe ways that Alex's and Morgan's ways are similar or different.

Which way do you think is better, Alex's or Morgan's?




Why does it work?

Alex and Morgan were asked to simplify the expression

3x(5x+2)+4(5x+2)

3x(5x+2)+4(5x+2)

)

First | expanded the
expression using
the distributive
property.

Then | simplified
the expression.

Alex's way

v

{
15x° +6x+20x+8

l

15x> +26x+8

Morgan’s way

\

3x(5x+2)+4(5x+2)

d
Gx+4)(5x+2)

|

15x +6x+20x+8

|

15x>+26x+8

* How did Alex simplify the expression? How did Morgan simplify the expression?
* What are some similarities and differences between Alex's and Morgan's ways?

* Is Morgan’s way OK to do? Why or why not?

o

First | factored the
expression.

Then | expanded
the expression.

Then | simplified

the expression.

7.4.3



Why does it work?

Alex and Morgan were asked to simplify the expression

3x(5x+2)+4(5x+2)

Morgan’s way

Alex's way

3x(S5x+2

First | expanded the
expression using
the distgilams
propert

| factored the

Hey Alex, what did we
learn from comparing
these two ways!?

Then | simplifieg banded

the expressj

Like expressions enclosed by
grouping symbols, such as
parentheses, can be
combined as like terms are
combined.

ow did Mo
Ences between Al

blify the exp
ind Morgan's wol§

* How did Alex simplify the expressi
* What are some similarities and diffd
* s Morgan’s way OK to do? Why or why not?

7.4.3




Student Worksheet 7.4.3

How did Alex simplify the expression? How did Morgan simplify the expression?

What are some similarities and differences between Alex's and Morgan's ways?

Is Morgan’s way OK to do? Why or why not?




Which is better?

Alex and Morgan were asked to simplify the expression

32k+1)+52k+1)+4(2k+1)

Alex's way Morgan’s way

V \

32k+1)+52k+1)+42k+1) | 32k+1)+52k+1)+4(2k +1)

N\ ! )

First | expanded the

i i First | combined like
expression using

6k+3+10k+5+8k+4 12(2k+1

the distributive ( ) terms.
property.
Then | simplified 24k +12 24k +12 Then | expanded
the expression. the expression.
This is my answer. Here is my answer.

%

_/

* How did Alex simplify the expression?

* How did Morgan simplify the expression?

* What are some similarities and differences between Alex's and Morgan's ways?

* On a timed test, would you rather use Alex’s way or Morgan’s way for this problem? Why?

7.4.4



Which is better?
Alex and Morgan were asked to simplify the expression

32k+1)+52k+1)+4(2k+1)

Alex's way Morgan’s way

32k+1)+5

\

First | expand
expression us
the distributive

property.

tored the
on.

Hey Morgan, what did
we learn from
comparing these two

?
ways! y

Then |
the exprg
Thigg

Like expressions enclosed by
grouping symbols, such as
parentheses, can be combined

as like termes.

-

* Ho Norgan si
* What are some simi

* On a timed test, wo

organ's ways?
ay for this problem? Why?
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Student Worksheet 7.4.4

How did Alex simplify the expression? How did Morgan simplify the expression?

What are some similarities and differences between Alex's and Morgan's ways?

On a timed test, would you rather use Alex’s way or Morgan’s way for this problem? Why?




How do they differ?

Alex was asked to factor x* + 11x + 18, and Morgan was asked to factor x” +11xy +18y°

Alex’s “factor a trinomial in one Morgan’s “factor a trinomial in two
variable” way variables” way

First | needed
to find which
numbers added

First | needed to
find which

numbers added up

upto 11 and 2 2 2 to11 and
multiplied out fo x +11x+18 x +11xy+18y multiplied out fo
18. 18.

L;n:lft:hi table l l | made a table of

ible fact possible factor
possible factor pairs for 18y2,

pairs for 18, Factors of 18 | Sums of Factors Factors of 18y? | Sums of Factors and checked to
and checked to 1,18 1+18=19 1y, 18y 1y + 18y = 19y see which oair
see which pair 2,9 2+9=11 2y, 9y 2y +9y =11y o iP '
added up to 11. 3,6 3+6=9 3y, 6y 3y + 6y =9y added up to 11y.

2y plus 9y equals

2 plus 9 |
plus 9 equals l l 11y, so | chose

11, so I chose

that pair. that pair.

Here is my (x + 2)(x + 9) (x + 2y)(x + 9y) Here is my answer.
answetr.

| checked my »L »L | checked my
answetr. | got answetr. | got the
the same (x + 2)(x + 9) (x + Zy)(x + 9y) same answer ds
answer as my my original

original
problem, so |
know it’s right.

X +9x+2x+18 | x> +9xy + 2xp +18y" | problem, o1

know it’s right.

x> +11x+18 x> +11xy +18y’

* How did Alex factor the expression? How did Morgan factor the expression?
* What are some similarities and differences between Alex’s and Morgan’s problems?
* Can you use Alex’s and Morgan’s ways to help you factor xt+ Sxy + 6y2? How about x” + 11xy2 + 18y4?

7.5.1



How do they differ?

Alex was asked to factor x* +11x +18, and Morgan was asked to factor x” +11xy + 18y’

Alex’s “factor

variable” way

a trinomial in one Morgan'’s “factor a trinomial in two

variables” way

First | needed
to find which
numbers added
upto11 and
multiplied out to
18.

| made a table
of all the
possible factor
pairs for 18,
and checked to
see which pgj

2 plus
11, sol
that pair.

Hereg

| cheY®
answer. ['Y

the same
answer
origi
prok

First | needed to
find which

numbers added up
to 11 and

multiplied out to

ade a table of
bssible factor

airs for 18y2?,
tind checked to
see which pair

Hey Morgan, what did
comparing these two
examples help us to
see?

ose

J

/These examples help us see\
that the ways that we factor
problems of the form

ax? + bx + ¢ = 0 also can be
used for problems of the

form ax? + bxy + ¢y? = 0.

> 1 got the
swer as

* How did Alex factor the expre|

* Can you use Alex’s and Morga

\_

Br the exp

? How about x> + 11xy2 + 18y4?
7.5.1

ways to help yd




Student Worksheet 7.5.1

How did Alex factor the expression? How did Morgan factor the expression?

What are some similarities and differences between Alex’s and Morgan’s problems?

Can you use Alex's and Morgan's ways to help you factor x” + 5xy + 6 y° ? What about
x+ 11" +18 9% 2




Which is better?

Alex and Morgan were asked to factor 2x*+18x+ 28

Alex’s “factor by trial and error”
way

| made a table of
possible factor

pairs for 2 and 28.
Then | wrote the
factorization and
checked to see
what the middle
term (b) would be
for each pair. |
wanted to find a
factorization that
would give me 18
for the coefficient
of the middle

term.

| found that the
factorization for
the factor pairs
(2,1) and (14,2)
gives 18 for b.

Here is my
answetr.

2x+18x+28
l

Factors | Factors | Factorization Middle term
of 2 of 28

1,2 1,28 (x +1)(2x +28) 28x + 2x = 30x
1,2 28,1 (x+28)(2x+1) | 1x+56x=57x
1,2 2,14 (x +2)(2x + 14) 14x + 4x = 18x
1,2 14,2 (x+14)(2x+2) | 2x+28x=30x
1,2 4,7 (x+4)(2x+7) 7x + 8x =15x
1,2 7,4 (x+7)(2x+4) | 4x+14x=18x
2,1 1,28 (2x + 1)(x +28) | 56x+ 1x=57x
2,1 28,1 (2x + 28)(x +1) 2x + 28x = 30x
2,1 2,14 (2x +2)(x +14) 28x + 2x = 30x
2,1 14,2 (2x + 14)(x +2) 4x +14x=18x

|

2x+14)(x+2)

Morgan’s “factor out a common factor
first” way

2x+18x+28

{

2(x* +9x+14)

Factors of 14

Sum of Factors

1,14

1+14=15

2,7

2+7=9

y

2x+2)(x+7)

* How did Alex factor the expression? How did Morgan factor the expression?
* One person’s answer is not completely correct. Who is it? What is wrong with that person’s answer? How could

that person fix his or her answer and still get the problem right?
* What are some similarities and differences between Alex’s and Morgan’s ways?

* Whose way is better, Alex’s or Morgan’s?
* Based on what you have learned from comparing Alex’s and Morgan’s ways, can you state a general rule
that will apply when solving problems of this type?

-

First | factored out
a 2.

Then | made a
table to find two
numbers that
multiplied out to
14 and added up
to 9.

lgot2and?.

Here is my answer.

7.5.2




Which is better?
Alex and Morgan were asked to factor 2x*+18x+ 28

Alex’s “factor by trial and error” Morgan'’s ‘‘factor out a common factor
way first” way

| made a table of
possible factor

pairs for 2 and 28.
Then | wrote the 2x2
factorization and
checked to see
what the middild
term (b) would b
for each pair. |

28

irst | factored out
a 2.

wanted to find a
factorization that
would give g

/\Nhen you are asked to \
factor a trinomial with a

|

for\ coefficient greater than |,
o > .

term. check to see if you can
found the factor out any common
factorizatig factors first; this will likely

the fgg

make factoring easier /

Here 13
answer.

Before you start factoring, you
can look at the problem first
and try to see which way will

\be easier.

Swer.

* How did Algles®Ctor the expr
* One person’s answer is not co

that person fix his or her ans
* What are some similarities and

that person’s answer? How could

get

ces betw ys?

* Whose way is better, Alex’s or
* Based on what you have learn&d from comparing
that will apply when solving problems of this type?

E and Morgan’s way's, can you state a general rule
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Student Worksheet 7.5.2

How did Alex factor the expression? How did Morgan factor the expression?

One person’s answer is not completely correct. Who is it? What is wrong with that person’s answer? How
could that person fix his or her answer and still get the problem right?

What are some similarities and differences between Alex’s and Morgan’s ways?

Whose way is better, Alex’s or Morgan’s?

n Based on what you have learned from comparing Alex’s and Morgan’s ways, can you state a general rule
that will apply when solving problems of this type?




Which is better?

Alex and Morgan were asked to factor

Alex’s “factor by trial and error”

First | made a table
of possible factor
pairs for 8 and -3. 1

wrote down what
the factorization
would look like,
and | figured out
what the middle
term would be. |
wanted to find a
factorization where
the middle term
would be 10x.

From my chart, |
found that the factor
pairs of (4, 2) for 8
and

(-1, 3) for -3 gave
me 10x for the
middle term.

Here is my answer.

8x*+10x-3

Morgan’s “factor by splitting the

way middle term” way
2 2
8x +10x-3 ax +bx +c
2
8x +10x-3
Factors | Factors | Factorization Middle term Factors of -24 | Sum of Factors
?fg (1)f33 - B3] | 3xeBx5 . Lr24=-23
, - x+1)(8x - -3x + 8x = 5x —
1,8 13 | (x-1)(8x+3) | 3x-8x=-5x -1,24 -1+24=23
81 L-3  [(Bx+1)(x-3) | -24x+1x=-23x 2,-12 2+-12=-10
8,1 -1,3 (8x-1)(x+3) | 24x-1x=23x -2,12 -2+12=10
2,4 1,-3 (2x+1)(4x-3) | -6x+4x=-2x 3,-8 3+-8=-5
2,4 -1,3 (2x-1)(4x+3) |6x-4x=2x 3 8 3+8=5
4,2 1,-3 (4x+1)(2x-3) |-12x+2x=-10x -
4,2 1,3 | (4x-1)(2x+3) | 12x- 2x=10x 4,-6 4+-6=-2
-4,6 4+6=2

|

(4x -1)(2x +3)

* How did Alex factor the expression?
How did Morgan factor the expression?

* How did Morgan decide what to put in the table?

|
|
|
|

8x’+12x-2x-3

(8x” +12x) + (-2x-3)

4x(2x +3)+-1(2x + 3)

(4x -1)(2x +3)

* Whose answer is correct, Alex’s or Morgan’s? How do you know?

* What are some similarities and differences between Alex’s and Morgan’s ways?
* Whose way do you think is better, Alex’s way or Morgan’s way? Why?
* Is Morgan’s way O.K. to do?

First | needed to
find two numbers
whose product
equaled -24 (8 x
-3) and whose
sum equaled 10.

| made a table of
possible factor
pairs for -24, and
checked to see
which pair added
up to 10.

-2 plus 12 equals
10, so | chose that
pair.

| rewrote the
original equation
with (12x — 2x) as
my new middle
term.

| grouped the
terms.

| factored out a 4x
from the first
parentheses and a
-1 from the second
parentheses.

| simplified the
resulting
expression. Here is

my answer.

7.5.3



Which is better?
Alex and Morgan were asked to factor 8x” +10x -3

Alex’s “factor by trial and error” Morgan’s “factor by splitting the
way middle term” way
2 2 First | needed to
First | made a table 8x + lox - 3 ax + bx +C find two numbers

whose product
3 equaled -24 (8 x
-3) and whose
sum equaled 10.

of possible factor
pairs for 8 and -3. 1

8x?+10

wrote down what
the factorization
would look like,
and | figured ou
what the middle
term would be. |
wanted to find a
factorization wheré
the middle term
would be 10x.

made a table of
possible factor
pairs for -24, and

checked to see

which pair added
up to 10.

/\Nhen you are factoring a \
trinomial with lead coefficient

ls

Frol\ greater than |, you can factor o
pairs of by using trial and error or by

o) for splitting the middle term into e the
e P two terms and grouping. Both 2

methods give the correct

answer. /

Before you start
factoring, you can look at
the problem first and try
to see which way will be
Keasier.

ored out a 4x
be first

es and a
second

plified the
resulting

expression. Here is
my answetr.

* How did Alex factor the e factor the €
* How did Morgan decide
* Whose answer is correct, Alex’s or Morgan’s?

* Is Morgan’s way okay to do?

tit to put in the ta
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Student Worksheet 7.5.3

How did Alex factor the expression? How did Morgan factor the expression?

How did Morgan decide what to put in the table?

Whose answer is correct, Alex’s or Morgan’s? How do you know?

What are some similarities and differences between Alex’s and Morgan’s ways?

n Whose way do you think is better, Alex’s way or Morgan’s way? Why?

n Is Morgan’s way O.K. to do?




Which is better?
Alex and Morgan were asked to solve 3x*+18x+24=0

Alex’s “forget to factor out a common factor first” way Morgan'’s “factor out a common factor first” way

2

3x* +18x+24=0] 3x*+18x+24=0

| made a table

of possible factor

pairs for 3 and 24. l

Then I.wr.ote the 2 — First | factored
factorization and 3(x + 6x + 8) == 0

checked to see outa 3.

what the middle l l

term (b) would be
for each pair. |
wanted to find a
factorization that of3 of 24

Then | factored

Factors |Factors |Factorization | Middle term Factors of 8 | Sum of Factors 5
1,8 1+8=8 x°+6x+8.

. 2,4 2+4=6 I made a table t
would give me 300 (L2 [ Bxe)(x+2d) | Tx+x=T3 . ﬁ:‘:h:: nzm‘;e‘:s
18 forthe middle 131 |11 [(u24fce1) [3u+ 2=y that multiplied
erm.
| found that the 3'1 12,2 [3X+ 12][)( +2] ox + 124 =18 °:Lf¢;3 and
factorization for :l :%4 UP‘;ozé.
the factor pairs (3, l l got 4 and 2.

1) and (12, 2)
gives 18 for b. So | rewrote the

GBx+12)(x+2)=0 | 3(x+2)(x+4)=0 original

So | rewrote the ..
expression in

original expression \L l tctored form

in factored form. .

| set each of the (3x + 12)(x + 2) =0 (x + 2) =0 | set each of the

expressions in expressions in

parentheses equal (3x + 12) = 0 X = _2 parentheses

to zero and solved equal to zero and

for x. 3Ix=-12 solved for x.

The solutions of x=—4 (x + 4) =0 The solutions of

thi t this equation are
is equation are _ _4 RSN

-2 and -4.

* How did Alex solve the equation? How did Morgan solve the equation?

* Whose answer is correct, Alex’s or Morgan’s? How do you know?

* What are some similarities and differences between Alex’s and Morgan’s ways?

* Whose way is better, Alex’s or Morgan’s?

* Based on what you have learned from comparing Alex’s and Morgan’s ways, can you state a general rule that will
apply when solving problems of this type? 7.5.4



Which is better?

Alex and Morgan were asked to solve 3x* +18x+24 =0

Alex’s “forget to factor out a common factor first” way

Morgan’s “factor out a common factor first” way

| made a table
of possible factor
pairs for 3 and 24.
Then | wrote the
factorization and
checked to see
what the middle
term (b) would b
for each pair. |
wanted to find a
factorization that

would give me
18x for the middle
term.

| found ik

fac
the fa
1) and
gives 18

h

So | rewrote
original ¢
in fa

exp
parenthed

3x> +18x+24 =(

2

3x>+18x+24=0

/\Nhen you are asked to solve\
a polynomial equation with a
lead coefficient greater than |,
check to see if you can factor

out a common factor first. This
will likely make factoring easier.

to zero and sQ
for x.

(

The sol
this e

Before you start factoring, you
can look at the problem first
and try to see which way will
be easier.

i

* How did Alex solve the equatio
* Whose answer is correct, Alex’s
* What are some similarities and d
* Whose way is better, Alex’s or M

* Based on what you have learned from comparing Ale
apply when solving problems of this type?

es betwee

—

First | factored
out a 3.

hen | factored

? +6x +8.

| made a table to

| find two numbers

that multiplied
o 8 and

rote the

al
ession in

Qrm.

o zero and
ed for x.

jons of
2N are

nd Morgan’s ways, can you state a general rule that will

7.5.4




Student Worksheet 7.5.4

How did Alex solve the equation? How did Morgan solve the equation?

Whose answer is correct, Alex’s or Morgan’s? How do you know?

KBl \X'hat are some similarities and differences between Alex’s and Morgoan’s ways?
g 7).

Whose way is better, Alex’s or Morgan’s?

n Based on what you have learned from comparing Alex’s and Morgan’s ways, can you state a general rule
that will apply when solving problems of this type?




Which is better?

Alex and Morgan were asked to factor 4x> +18x + 14

Alex's “factor by splitting the middle term first” way

Morgan's “factor out a common factor first” way

First | needed to
find two numbers

whose product
equaled 56 (4 x 14)
and whose sum
equaled 18.

| made a table of
possible factor
pairs for 56, and
checked to see
which pair added
up to 18.

4 plus 14 equals
18, so | chose that
pair.

| rewrote the
original equation
with (14x + 4x) as
my new middle
term.

| grouped the
terms.

| factored a 2x from
the first

parentheses and a
2 from the second
parentheses.

| simplified the
expression.

| factored out a 2
from the first

v

ax’ +bx+c
4x+18x+14

4-14=156

|

\

4x*+18x+14
22x* +9x+7)

|

Factors of 14 Sum of Factors

parentheses. Here
is my answetr.

Factors of 56 Sum of Factors
1, 56 1+56=57
2,28 2+28 =30
4,14 4+14=18
|
4x* +14x+4x+14
{
(4x% +14x)+ (4x +14)
{
2x2x+T7)+22x+7)
{
2x+2)(2x+7)
{
2(x+1)(2x+7)

1, 14
2,7

1+14=15
2+7=9

|

22x* +7x+2x+7)
{
2[(0)2x+T)+(Q2x+7)]

|

2(x+1)(2x+7)

* How did Alex factor the expression? How did factor the expression?
* What are some similarities and differences between Alex’s and Morgan’s ways?

* On a timed test, would you rather do Alex’s way or Morgan’s way? Why?

|

First | factored out
a 2 from the

expression.

I made a table of
possible factor
pairs for 14 (2 x
7), and checked to
see which pair
added up to 9 (the
new middle term).

2 plus 7 equals 9,
so | chose that
pair.

| rewrote the
original equation
with (7x + 2x) as
my new middle
term.

| factored out an
x from the first
parentheses.

| simplified the
resulting

expression. Here
is my answer.

7.5.5




Which is better?

Alex and Morgan were asked to factor 4x> +18x + 14

Alexs “factor by splitting the middle term first” way

Morgan'’s “factor out a common factor first” way

First | needed to
find two numbers

whose product
equaled 56 (4 x 14)
and whose sum
equaled 18.

I made a table of
possible factor

pairs for 56, and
checked to see
which pair added
up to 18.

4 plus 14 equals
18, o8
pair.

| rewrote
original ed
with (14x + 3
my new mijg
term.

te

| factored
the first

parenthese
2 from thg
parent

| sim
expression.

| factored out a 2
from the first

parentheses. Herg
is my answer.

* How did Alex factor the expressbn? How did facto
* What are some similarities and differences between

ax’ +bx+c

4x+18x +

O\

4x*+18x+14
22x* + 9+ 7)

~

(V\/hen factoring a
polynomial, factoring
out a common factor

first will result in a
simpler expression that
is often easier to factor.)

be easier;

.

(Before you start factoring, you
can look at the problem first
and try to see which way will

pression?
’s and Morgan’s ways?

* On a timed test, would you rather do Alex’s way or Morgan’s way? Why?

First | factored out
a 2 from the

expression.

| made a table of
possible factor
airs for 14 (2 x
7), and checked to
see which pair
added up to 9 (the
new middle term).

aquals 9,

the
equation
(7x + 2x) as
middle
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Student Worksheet 7.5.5

How did Alex factor the expression? How did Morgan factor the expression?

What are some similarities and differences between Alex’s and Morgan’s ways?

Do you think Morgan could have solved the problem in a faster way?

On a timed test, would you rather do Alex’s way or Morgan’s way? Why?
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