Which is better?

Alex and Morgan were asked to graph the equation y=2x+1

Alex’s “make a table of values” way

Morgan’s “use the slope and y-intercept” way

First, | made a
table. | chose some

x-values, then
plugged them into
the original
equation to find
corresponding y-
values.

Next, | plotted my
points.

Finally, | connected
my points and now |

have my line.

V

X y
2 | 2-2)+1=3
1 | 2-1)+1=-1
0 [20)+1=1
1 | 21)+1=3

y

y=2x+1

m=2=E

b=(0,1)
;

"'<‘_

< &—

ﬂked at the

equation and saw
that it was in slope-
intercept form. So |
could see that the
slope, m, was 2 and
the y-intercept, b, was
at (0, 1).

Next, | plotted the y-
intercept. Then | found
other points by using
the slope. Since the
slope is 2, this means
that the rise is up 2 and
the run is to the right 1.

Here is my final
graph.

* Describe Alex’s way to a new student in your class.
* Describe Morgan’s way to a new student in your class.
* What are some similarities and differences between Alex’s and Morgan’s ways?* Why did Alex

choose the x-values he chose?

* Even though Alex and Morgan did different steps, why did they get the same answer?
* Which way is easier, Alex’s way or Morgan’s way? Why?

4.1.1




Which is better?
Alex and Morgan were asked to graph the equation y=2x+1

Alex’s “make a table of values” way

First, | made a
table. | chose some

Morgan’s “use the slope and y-intercept” way

| looked at the
equation and saw

x-values, the that it was in slope-
plugged the foI:m. :o I
the original ee that the

m, was 2 and
ntercept, b, was
1).

equation to fin
corresponding
values.

Ne

/\/\/hen graphing a linear \
equation, making a table of
values and plotting the slope
and y-intercept both give you
the same graph because both
methods allow you to find
several points that fall on the

line. -/

There is more than one way to
graph a line. Before you start
graphing, you can look at the
problem first and try to see

\ Which way will be easier.

£ means
is up 2 and
Qe right 1.

A

* Describe Alex’s way to ¢
* Describe Morgan’s way t

vdent in
ew student in

* What are some similarities and differences bé
* Why did Alex choose the x-values he chose?
* Which way is easier, Alex’s way or Morgan’s way? Why?

en Alex’s and Morgan’s ways?

4.1.1



Student Worksheet 4.1.1

ﬁ Describe Alex’s way to a new student in your class.

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

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

Why did Alex choose the x-values he chose?

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

n Which way is easier, Alex’s way or Morgan’s way? Why?




Which is better?

Alex and Morgan were asked to graph the equation y=—x+4 using a table of values.
Alex’s “choose typical x values” way Morgan's “choose x values more carefully” way
1 1
y=—x+4 y=—x+4
3 3
First | chose some x x |y x |y First | chose some x-
values. As | usually values. | chose
do when | make a 0 0 multiples of 3.
table of values, |
picked xto be O, 1, 1 3
2, 3, and 4. 2 6
3 9
4 12
For each x value in X X For each x value in the
he table, | pl d i Y Y
the table, | plugged it table, | plugged it into
itﬂo the equation to 0 |4 0 [4 the equation to find the
find the 1 13/3 3 5 corresponding y value.
corresponding y
value. 2 14/3 6 6
3 5 9 7
16/3
Then | plotted 4 2]8
each ordered pair l l Then | plotted

and connected the v each ordered pair

dots to give a

and connected the
dots to give a
graph of this line.

graph of this line.

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

* What are some similarities and differences between Alex’s and Morgan’s ways? Why did Morgan chose
to use only multiples of 3 for x?

* Whose way is easier, Alex’s or Morgan's? Why? 4.1.2



Which is better?
Alex and Morgan were asked to graph the equation y=—x+4 using a table of values.

Alex’s “choose typical x values” way Morgan's “choose x values more carefully” way

!
-

First | chos

e some Xx-

values. As hose
do when | / \ of 3.
table of valu When creating a table of values

picked x to be . oo

2,3, and 4. to graph an equation, it is

helpful to choose x values that
will generate whole number
values for y (rather than simply
choosing x values without
considering the specific

equation to be graphed). /

in the

/There is more than one way to
pick points for graphing a line.
Before you start picking points,
you can look at the problem first
and try to pick points in the
easiest way.

\_
S
R\

* How did Alex graph the equefion? How did Mor

* What are some similarities and differences betwed
to use only multiples of 3 for x?

* Whose way is easier, Alex’s or Morgan's? Why? 4.1.2

graph o

of this line.

J

aph the equation?
’Alex’s and Morgan’s ways? Why did Morgan chose



Student Worksheet 4.1.2

How did Alex graph the equation? How did Morgan graph the equation?

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

Why did Morgan choose to use only multiples of 3 for x?

Whose way is easier, Alex’s or Morgan’s? Why?

If the problem were changed to y = 7 x + 4, and you were trying to graph it using Morgan’s way, then

what x values would you choose?




Why does it work?
Alex and Morgan were asked to find the slope of the line passing through (3,4) and (2,-1)

Alex's ““‘graph’ way Morgan’s “formula” way

V \

y
First | drew a First | wrote out the
graph and m= yz - .Vl formula for slope.
plotted the two X - X X
given points. 2 1

Starting fr?m the 5 _1 _ 4 Then | substituted in
bottom point, | m=—=5 M= ———— (3, 4) for (x,, y;) and
counted the 1 2-3 (2, -1) for (x5 y,).
number of units

up and to the right

necessary to get to ‘1‘

the other point. |

went up 5 and to -5 Then | simplified the
the right 1, so the m=— numerator and
slope is 5/1, -1 denominator.

which is 5.

Then | divided to get
the slope.

* Describe Alex's way to a new student in your class.
* Describe Morgan's way to a new student in your class.
* Alex counted the spaces between the two points, beginning at the point (2, -1). Would Alex have
gotten the same answer by starting from the other point, (3, 4)?
* How are Alex's and Morgan's ways similar?
* How are Alex's and Morgan's ways different?
* If the two points in the problem were changed to (-20, 6) and (14, 35), would Alex's way or
Morgan's way be better?
* Even though Alex and Morgan did different first steps, why did they both get the same answer? 4.2.1




Why does it work?
Alex and Morgan were asked to find the slope of the line passing through (3,4) and (2,-1)

Alex's ““‘graph’ way Morgan’s “formula” way

First | wrote OUD

formula for slope.

First | drew a
graph and
plotted the twd
given points.

/To find the slope of a line \
passing through two given
points, you can plot the

points and get the slope

from the graph or use the
slope formula, and you will
get the same answer.

Sta
botto
counted
number o
up and to thy
necessa
the g

tind

slopé
which is

There is more than one way to
find the slope of a line; before
you start, you can look at the
problem first and try to see
which way will be easier.

/

* Describe Alex's way to a ne
* Describe Morgan's way to a

* Alex counted the spaces bet
gotten the same answer by s
* How are Alex's and Morgan'#vays similar?
* How are Alex's and Morgan's ways different?
* If the two points in the problem were changed to (-20, 6) and (14, 35), would Alex's way or

'Wo poi
§ from the ot

-1). Would Alex have

Morgan's way be better?
* Even though Alex and Morgan did different first steps, why did they both get the same answer? 4.2.1




Student Worksheet 4.2.1

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

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

Alex counted the spaces between the two points, beginning at the point (2, -1). Would Alex have gotten
the same answer by starting from the other point, (3, 4)?

How are Alex's and Morgan's ways similar?

n How are Alex's and Morgan's ways different?

n If the two points in the problem were changed to (-20, 6) and (14, 35), would Alex's way or Morgan's way
be better?

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




Why does it work?

Alex and Morgan were asked to graph the equation 4x — 3y =-12

by plotting the x- and y-intercepts.

Alex’s “find the intercepts by setting x
and y equal to zero” way

First | found the y-
intercept. | found it

by setting x equal
to zero and solving
the equation.

Then | found the x-
intercept. | found it
by setting y equal to
zero and solving the
equation.

Then | plotted the
x- and y-intercepts
and connected the
dots to give a

graph of this line.

* How did Alex find the intercepts? How did Morgan find the intercepts?

V

4x—-3y=-12
Whenx=0:
40)-3y=-12
y=4
0,4)
|
4x—-3y=-12
Wheny=0:
4x—-3(0)=-12
x=-3
(-3,0)
|
A
y 4

Morgan’s “find the intercepts by
covering terms up’’ way

\

4x-3y=-12
[@f 3y=-12
y=4

(0,4)

{
4x—-3y=-12
4x @ =-12

x=-3
(-3,0)
{
A
/
) 4
/

' First | found the y-

intercept. | covered
up the x term and
solved the equation
that was still
showing, in my
head, to get the y
intercept of 4.

Then | found the x-
intercept. | covered
up the y term and
solved the equation
that was still
showing, in my
head, to get the x
intercept of -3.

Then | plotted the x-
and y-intercepts
and connected the
dots to give a

graph of this line.

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

* Why did Alex and Morgan get the same intercepts, even though their ways are different?
* On a timed test, whose way would you use, Alex's or Morgan's?

4.3.1




Why does it work?
Alex and Morgan were asked to graph the equation 4x — 3_)7 =-12
by plotting the x- and y-intercepts.

Alex’s “find the intercepts by setting x Morgan’s “find the intercepts by
and y equal to zero” way covering terms up” way

First | found them
intercept. | covered

up the x teym and
equation
Still

in my

get the y

)t of 4.

First | found the y-
intercept. | fgund it

by setting x
to zero and s
the equation.

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

@hen you are finding the \

intercepts of an equation in
standard form, you can use the
“shortcut” of covering up the
terms rather than writing out
the step where you substitute
0 in for x and y. Covering up a
term is a shortcut for

Qbstituting 0 for the variablej

<s
3

* How did Alex find the
* What are some similari find difference

* Why did Alex and Morgtin get the same inté
* On a timed test, whose way would you use,

equatio

A Y

ind the i
n Alex’s and
s, even though theill ways are different?
ex's or Morgan's?

an’s ways?

4.3.1



Student Worksheet 4.3.1

How did Alex find the intercepts? How did Morgan find the intercepts?

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

Why did Alex and Morgan get the same intercepts, even though their ways are different?

On a timed test, whose way would you use, Alex's or Morgan's? Why?




Why does it work?

Alex and Morgan were asked to write the equation of the line in point-slope form that
passes through (3,7) and (8,22).

Alex's “use the first point” way

First | wrote the
point-slope form

of a line.

Next, | found the
slope using the
slope formula. |
used (3,7) as point
#1 and (8,22) as
point #2.

Then | plugged in
the coordinates
of point #1 to
get my equation.

Finally, | wanted
to check my
answer with
Morgan so | put it
in slope-intercept
form.

v
Y=y, =m(x-x,)

l

m= Y™ h
X, ™%
22-17
8-3
1
15_,
5
|
y—T7=3(x-3)
l
y=7=3(x-3)
y—7=3x-9
y=3x-2

Morgan's “use the second point” way

m= yz_yl
o T

22-17

8-3

1

5_,

5

y—22=3(x-98)
l
y—22=3(x-38)
y—22=3x-24
y=3x-2

First | wrote the
point-slope form
of a line.

Next, | found the
slope using the
slope formula. |
used (3,7) as point
#1 and (8,22) as
point #2.

Then | plugged in
the coordinates
of point #2 to
get my equation.

Finally, | wanted
to check my
answer with Alex
so | put it in slope-

intercept form.

* Describe Alex's way to a new student in your class. Describe Morgan's way to a new student in your class.
* How do you know whether Alex’s or Morgan’s way is correct?

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

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

* Would Alex and Morgan have gotten the same slope value if they had used (8,22) as point #1 and (3,7)

as point #2?

4.4.1




Why does it work?

Alex and Morgan were asked to write the equation of the line in point-slope form that
passes through (3,7) and (8,22).

Alex's “use the first point” way Morgan's “use the second point” way

_ _ First | wrote the
Y= _m(x_xl) Y= _m(x_xl) point-slope form

First | wrote the
point-slope form

of a line.

of a line.

Next, | found the
e using the

Next, | found
slope using t
slope formula
uvsed (3,7) as p
#1 and (8,22) o
point #2.

e

be formula. |

2d (3,7) as point
and (8,22) as
oint #2.

~N

(When writing the equation of
a line in point-slope form, you
can choose to substitute in
either of the given points for
(x.») . Either way, the equation
will give you the same line.

figed in
Hinates

to

toc

There is more than one way to
find the equation of a line. Before
you start, you can look at the
problem first and try to see
which way will be easier.

\_

answer
Morgan
in slog

with Alex

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

* How do you know whether A

?

fys are si ferent.

f different steps

* Describe how Alex’s and Morg

* Even though Alex and Morgan d they get the e answer?

* Would Alex and Morgan have gotten the same slop ve if they had used (8,22) as point #1 and (3,7)
as point #2? 4.4.1




Student Worksheet 4.4.1

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

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

How do you know whether Alex’s or Morgan’s way is correct?

Describe how Alex’s and Morgan’s ways are similar and different.

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

n Would Alex and Morgan have gotten the same slope value if they had used (8,22) as point #1 and (3,7) as
point #2?




Which is better?

Alex and Morgan were asked to graph y —1 = 4(x—2).

Alex's “convert to slope-intercept form” way

Morgan's “use point-slope form” way

First, | noticed that
this line is given in point-
slope form. Before

graphing, | wanted to
convert it to slope-intercept
form.

| added 1 on either side.

Then | distributed the 4.

| simplified my expression.
Now the equation is in
slope-intercept form.

To graph it, first | plotted
the y-intercept, which is
at (0, -7).

Then | looked at my
equation and found the
slope of the line, which is
4. | used the slope to plot
several more points that
fall on the line. | started at
my point (0, -7) and
counted up 4, right 1 to

plot several more points.

Then | connected the dots

to get the graph of my
line.

ES
* How did Alex graph the equation?

V

y—1=4(x-2)
{
y=4(x-2)+1

l

y=4x-8+1

y=4x-17

X
{
y
X
|
: NS
7 X
Ji

v

* Why did Alex begin by solving for y?
* How did Morgan graph the equation?

* Describe some similarities and differences between Alex’s and Morgan’s ways.

< &—

~l

* Did Alex and Morgan get the same answer? How do you know?
* Whose way is easier, Alex’s or Morgan’'s?
* The slope-intercept form of an equation and the point-slope form of an equation both tell you the location

First | wrote the
general equation for a
line in point-slope form.

| compared that to the
equation given in the
problem.

By looking at my
equation, | can find one
ordered pair that falls on
the line. It is (2, 1).

So | plotted this point.

Then | Jooked at my
equation again, and |
found the slope of the
line, which is 4.

| used the slope to plot
several more points that
fall on the line. | started
at my point (2, 1) and
counted up 4, right 1,
and also down 4, left 1
to plot several more
points.

Then | connected the
dots to make a line.
This is my graph!

of one point on the line. What part of the equation in slope-intercept form tells you the location of a

point? What part of the equation in point-slope form tells you the location of a point?

4.4.2




Which is better?
Alex and Morgan were asked to graph y —1 = 4(x—2).

Alex's “convert to slope-intercept form” way Morgan's “use point-slope form” way

v \

y—1=4(x—2) - =m(x—x1) First | wrote the

l l general equation for a
line in point-slope form.

First, | noticed that
this line is given in point-
slope form. Before

graphing, | wanted to
| compared that to the

convert it to slope-intercept 2) iy F ! ol
form. — equation given in the
l added 1 on either side. problem.

oking at my

ation, | can find one
ered pair that falls on

/V\/hen you have to graph an \ L line. It is (2, 1).

Then | distributed

equation given in point-slope 0 | plotted this point.
I o) form, you don't have to g
::‘;’e . convert it to slope-intercept Jand |
i : pe of th
form. It may be easier to graph APRt
tT: graph it, the line directly from the slope fo plot
e y-injg . RO
at (5 point-slope form -, =n(x~x,) / Rt
slope ) 4, Ief; 1
4.1 d the . Bral more
B There is more than one way to
fall on thg i
oo graph a line. Before you start, you dthe
coun can look at the problem first and ine
Iq ' .
P try to see which way will be
Then | connected t \easien

to get the graph ¢

line.
\‘
b I
) { N y
\ A&
* How did Alex graph the eq
* Why did Alex begin by sol y?
* How did Morgan graph the L gation?
* Describe some similarities and differences bet Alex’s and Morgan’s ways.

* Did Alex and Morgan get the same answer? HowMlo you know?

* Whose way is easier, Alex’s or Morgan’'s?

* The slope-intercept form of an equation and the point-slope form of an equation both tell you the location
of one point on the line. What part of the equation in slope-intercept form tells you the location of a
point? What part of the equation in point-slope form tells you the location of a point? 4.4.2




Student Worksheet 4.4.2

How did Alex graph the equation? How did Morgan graph the equation?

Why did Alex begin by solving for y?

Describe some similarities and differences between Alex’s and Morgan’s ways.

Did Alex and Morgan get the same answer? How do you know?

n Whose way is easier, Alex’s or Morgan’s?

n The slope-intercept form of an equation and the point-slope form of an equation both tell you the
location of one point on the line. What part of the equation in slope-intercept form tells you the location
of a point?




Which is better?
Alex and Morgan were asked to find the y-intercept of the line

connecting the two points (-3, 1) and (-4, -1).

Alex’s “‘graphing” way

Morgan’s “algebraic” way

First | drew a
graph and
plotted the two
given points.

Then | looked at
the points and
found the slope of
the line. To get
from one point to
the next, | went up
two and to the
right one. |
repeated this
pattern to draw
more points on the
line until it crossed
the y-axis to get
the y-intercept,
which is (0,7).

* Why did Alex plot the two points as a first step?

\

y=mx+b

First | wrote out the
slope-intercept form
of the equation of a
line. In this equation,

b is the y-intercept.

Then | used the slope
formula to find the
slope. It is 2.

Then | substituted the
slope for m in the
equation.

Then | substituted in
one of the given
points, (-4, -1), for x
and y in the equation.

Then | eliminated the
parentheses.

Then | solved for b
to get the answer,
which means that
the y-intercept is at
(0,7).

* Why did Morgan write the equation for a line in slope-intercept form as a first step?

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

* Even though Alex and Morgan did different steps, why did they both get the same answer?
* If the points given were changed to (520, 657) and (-3000, -25), would Alex’s way or

Morgan’s way

be better?

* If the points given were changed to (0.56, 29) and (-2/3, 65.733), would Alex’s way or Morgan’s
way be better?

4.5.1




Which is better?
Alex and Morgan were asked to find the y-intercept of the line

connecting the two points (-3, 1) and (-4, -1).

Alex’s “graphing” way Morgan’s “algebraic” way

, ¥ \

y=mx+b

First | wrote out the
slope-intercept form
of the equation of a
line. In this equation,

First | drew a
graph and

plotted the two
given points. |

b is the y-intercept.

| used the slope
ula to find the
bpe. It is 2.

Then | looked
the points and

ﬁ\/hen you are given two pointh

you can determine the y-
intercept of the line that passes
through both points either (1)

found the slope

the line. To get hen | substituted the

' ' ituted i
graphically or (2) algebralcallly. For _ g'i:e: in
some problems, the algebraic fa, 1), for x

gequation.

method may be easier than the
graphing method, such as when
the numbers given in the

problem are large or messy. /

Blved for b
e answer,
ns that
ot is at

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

* Why did
* Why did
* What are some similaritie
* Even though Alex and Md
* If the points given were ¢

Morgan’s way be better?
* If the points given were changed to (0.56, 29

a first step?
's ways?
ot the same answer?

Brgan write t

Alex’s way or

(-2/3, 65.733), would Alex’s way or Morgan’s

4.5.1

way be better?




Student Worksheet 4.5.1

Why did Alex plot the two points as a first Why did Morgan write the equation for a line in
step? slope-intercept form as a first step?

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

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

If the points given were changed to (520, 657) and (-3000, -25), would Alex’s way or Morgan’s way be
better?

B If the points given were changed to (0.56, 29) and (-2/3, 65.733), would Alex’s way or Morgan’s way be
better?




Which is correct?

Alex and Morgan were asked to graph the equation y=3x—2

Alex’s “slope and y-intercept” way

v

y=3x-2
{
y
First | graphed
the -2, which is
the y-intercept.
X
L
{
Then | used the y
slope to find f
more points.
Since the slope is 7
3, | went up three
units and to the l
right 1 unit to get / X
two more points,
then connected ;
them to get the
line. %

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

Morgan’s “slope and y-intercept” way

\

y=3x-2

First | graphed

the 3, which is

. the y-intercept.

y Then | used the
\ slope to find

more points.

\ Since the slope is

-2, | went down
\ two units and to

x| the right 1 unit to
\ get two more

points, then

connected them

to get the line.

* Describe two ways that Alex's and Morgan's ways are similar.
* Describe two ways that Alex's and Morgan's ways are different.
* Which answer is correct, Alex's or Morgan's? How do you know?

* Can you give a general rule that describes what you have learned from comparing Alex's and Morgan's

ways of solving this type of problem?

4.5.2



Which is correct?
Alex and Morgan were asked to graph the equation y=3x—2

Alex’s “slope and y-intercept” way Morgan’s “slope and y-intercept” way

V \

First | graphed | graphed
the -2, which is 3, which is
the y-intercept. e y-intercept.

Hey Alex, what did we
learn from comparing

these right and wrong
ways!

\

/In the slope-intercept form of
the equation y = mx + b,m
represents the slope and b

Then

Sinc?

dqown

3,1 wen represents the y-intercept. Be ~o
units and to , dits and to
right 1 uni careful that you don't confuse 1 unit fo
two mo pre

thesel!
\_

then
theg
line.

O
%théé

* Describe Alex’s way to a ne
* Describe two ways that Alex organ's
* Describe two ways that Alex'§ind Morgan's wa
* Which answer is correct, Alex's or Morgan's? Ho
* Can you give a general rule that describes what yo¥ have learned from comparing Alex's and Morgan's
ways of solving this type of problem? 4.5.2

you

different.
ou know?




Student Worksheet 4.5.2

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

Describe two ways that Alex's and Morgan's ways are similar.

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

A Which answer is correct, Alex's or Morgan's? How do you know?
) g y

n Can you give a general rule that describes what you have learned from comparing Alex's and Morgan's
ways of solving this type of problem?




Which is correct?

Alex and Morgan were asked to graph the equation y = — gx +1
Alex's “plot ‘run over rise’”’ way Morgan’s “plot ‘rise over run’” way
y=-_x+1 y=——x+1
S 5
First | plotted Y y
the y-intercept, First | plotted the
which is at y-intercept, which
(0,1). is at (0,1).
X X
Then | plotted yl yl Then | ?Iotted.
i i two points using
two points using
the slope of the
the slope of the :
equation. The equation. The
slope is -2/5, so | slope is -2/5, so
went down five | went down two
and to the right X x | and right five, to
two, to get to the get- to the ?ext
next point. To point. To find
find another another point, |
point, | went up went up two and
five and left two. l i left five.
Then | drew a y y Then | drew a
line through the line through the

three points to
finish graphing

three points to \
finish graphing

"

the line.

the line.

* How did Alex graph this line? How did Morgan graph this line?
* Describe two ways that Alex's and Morgan's ways are similar.
* Describe two ways that Alex's and Morgan's ways are different.
* Which line is correctly graphed, Alex's or Morgan's? How do you know?
* 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? 4.5.3



Which is correct?
Alex and Morgan were asked to graph the equation y = — gx +1

Alex’s “plot ‘run over rise’”’ way Morgan'’s “plot ‘rise over run’” way

v \

First | plotted
the y-intercept, ,

which is at
(0,1).

First | plotted the
y-intercept, which
is at (0,1).

~N

Hey Morgan, what
did we learn from
comparing these right

and wrong ways!

ﬁe slope is ratio of the ver"ticam

Btted

The .
ts using

t s

t:\;o:o \ bpe of the
op . . ation. The

equation. distance between any two points o is -2/5, so

slope ig on a line, to the horizontal QN two

e, to

distance between those two
points. It is the change in y divided
by the change in x.When we say
that slope means “rise over run,”
the “rise” is the change in y and
can be found in the numerator of
the slope, and the “run” is the
change in x and can be found In

Kthe denominator of the slope. /

* How did Alex graph this li
* Describe two ways that Alé
* Describe two ways that Alepfs and Morgan's re different.
* Which line is correctly graphed, Alex's or Morgd How do you know?
* 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? 4.5.3

foint, |
up two and
five.

find a
point, | wey
five and

drew a
ugh the
s to
ing

Then

ling

e line.

is line?
B similar.




Student Worksheet 4.5.3

How did Alex graph this line? How did Morgan graph this line?

Describe two ways that Alex's and Morgan's ways are similar.

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

Which line is correctly graphed, Alex's or Morgan's? How do you know?

“ 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?




How do they differ?

Alex was asked to graph the equation y = X,

and Morgan was asked to graph the equation p = 3x.

Alex's “graph y = x"' way

Morgan'’s “graph y = 3x”" way

y=x y=3x

¢ ¢ )
| rewrote the _ | rewrote the
equation in y=mx+ b y=mx+ b equation in
y = mx + b form. y=1x+0 y=3x+0 y = mx + b form.

| {

y y
| graphed the y- } " | graphed the y-
intercept, (0,0) and . intercept, (0,0) and
counted up 1, right ] y counted up 3, right
1 and down 1, left 7] 1 and down 3, left
1 to plot other #] * 1 1 to plot other
points on the line. | ,‘ points on the line. |
connected the , connected the
points to draw the 4 points to draw the
graph of the line. graph of the line.

* How did Alex graph the line given by his equation? How did Morgan graph the line given by

her equation?

* Can you think of another way that Alex and Morgan could have used to find the graphs of their

lines?

* What are some similarities and differences between Alex’s and Morgan’s problems?
* What are some similarities and differences between Alex’s and Morgan’s graphs?
*If m were changed to -3, how would this affect the graph of the line? What about if m were

changed to % ?

* How does changing the value of m affect the graph of a line?

4.5.4



How do they differ?
Alex was asked to graph the equation y = X,
and Morgan was asked to graph the equation p = 3x.

Alex's “graph y = x"' way Morgan'’s “graph y = 3x”" way

| rewrote the
equation in

e the

)

+ b form.

~N
Hey Morgan, what did we
learn from comparing
these two ways!

y = mx + b form.

| graphd
intercept, ind

) right

counted up
1 and dowypg

G\ the slope-intercept form
of a line (y = mx + b), the
coefficient of x, which is m,
indicates the slope.
Changing the value of m
changes the slope, or the
steepness, of the line.

\_

1 to plg
P9

pol
graph ¢

/

* How did A given by
her equatio

* Can you of anothe to find the d™mihs of their
lines?

hin's problems?
jan’s graphs?
What about if m were

* What are some similaritie
* What are some similaritie
* If m were changed to -3,

Alex’s a
graph of the

ffifferencd
ould this af

changed to % ?

* How does changing the value of m affect the graph of a line?

4.5.4



Student Worksheet 4.5.4

How did Alex graph the line given by his How did Morgan graph the line given by her
equation? equation?

Can you think of another way that Alex and Morgan could have used to find the graphs of their lines?

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

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

If m were changed to -3, how would this affect the graph of the line? What about if 7 were changed to

1
—7

3

n How does changing the value of 7 affect the graph of a line?




How do they differ?
Alex was asked to graph the equation y= 2Xx
and Morgan was asked to graph the equation y = -2X.

Alex’s “graph y = 2x"" way Morgan’s “graph y = -2x"" way
y=2x y=-2x
| rewrote 'I'he | rewrote 'he W
C =mx+b =
equation in Y y=mx+ b equation in
y = mx + b form. y=2x+0 y=_2x+0 y =mx + b form.
y y

| graphed the y- ' n | graphed the y-
intercept, (0,0) and u; intercept, (0,0) and
counted up 2, right (;-’ \‘ counted down 2,
1 and down 2, left ,1 \, right 1 and up 2,
1 to plot other )(‘ x \\‘ * | left 1 to plot other
points on the line. | s Y points on the line. |
connected the connected the
points to draw the H I points to draw the
graph of the line. graph of the line.

* How did Alex graph the line given by his equation? How did Morgan graph the line given by
her equation?

* Can you think of another way that Alex and Morgan could have used to find the graphs of their
lines?

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

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

* How does changing the sign of m affect the graph of a line?

4.5.5



How do they differ?

Alex was asked to graph the equation y= 2Xx
and Morgan was asked to graph the equation y = -2Xx.

Alex’s “graph y = 2x" way

Morgan’s “graph y = -2x"" way
| rewrote the e the
equation in . bnin
y = mx + b form. In the slope-intercept b form.

form of a line

(y = mx + b), the
coefficient of x, which is
m, indicates the slope.

| graphd
intercept,

counted up
1 and dowypg

1 to plg
P9

/Changing the sign of m

po changes the slope, or the
areph ¢ steepness, of the line.When
a line has a positive slope,
its height increases from left
to right. When a line has a
negative slope, its height

Qecreases from left to righy

* How did
her equation?
* Can you think of another
lines?

iven by

to find the graphs of their

Alex’s and
Alex’s and M43
of a line?

* What are some similaritie differences
* What are some similaritied#fnhd differences B
* How does changing the sign of m affect the g

an’s problems?
an’s graphs?

4.5.5



Student Worksheet 4.5.5

How did Alex graph the line given by his How did Morgan graph the line given by her
equation? equation?

Can you think of another way that Alex and Morgan could have used to find the graphs of their lines?

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

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

How does changing the sign of  affect the graph of a line?




How do they differ?

Alex was asked to graph the equation y= 2Xx
and Morgan was asked to graph the equation y = 2x+3.

Alex's “graph y = 2x"" way Morgan’s “graph y = 2x + 3" way
y=2x y=2x+3
| {
X |1y X 1y
-1 [ -2 11 r
010 013
First | made a table 112 1]5 First | made a table
of values. 2 |4 2 |7 of values.
3 16 319
| {
y y
| graphed the y- ' 1A | graphed the y-
intercept, (0,0) and . ')Pd intercept, (0,3) and
counted up 2, right (;-’ / counted up 2, right
1 and down 2, left ,1 .4 1 and down 2, left
1 to plot other ;(‘ x * 1 1 to plot other
points on the line. | D: points on the line. |
connected the connected the
points to draw the H points to draw the
graph of the line. graph of the line.

* How did Alex graph the line given by his equation? How did Morgan graph the line given by
her equation?

* Can you think of another way that Alex and Morgan could have used to find the graphs of their
lines?

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

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

* How does changing the value of b affect the graph of a line?

4.5.6



How do they differ?

Alex was asked to graph the equation y= 2Xx
and Morgan was asked to graph the equation y = 2x+3.

Alex’s “graph y = 2x" way

Morgan’s “graph y = 2x + 3" way

| rewrote the
equation in
y = mx + b form.

| graphd
intercept,

counted up
1 and dowypg
1 to plg
P9

pol
graph ¢

her equation?

* Can you think of another

lines?

* What are some similaritie
* What are some similarities
* How does changing the value of b affect the &

ered the
bn in

4 )

n the slope-intercept
form of a line

(y = mx + b),b is the y-
coordinate of the point
where the line intersects
the y-axis.

fChanging the value of b in

the equation of a line shifts
(or translates) the graph up
or down vertically b units.

Alex’s and
Alex’s and M43
bh of a line?

an’s problems?
an’s graphs?

differences
d differences B

+ b form.

bind
) right
, left

to find the graphs of their

4.5.6



Student Worksheet 4.5.6

How did Alex graph the line given by his How did Morgan graph the line given by her
equation? equation?

Can you think of another way that Alex and Morgan could have used to find the graphs of their lines?

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

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

How does changing the value of 4 affect the graph of a line?




How do they differ?

Alex was asked to find the x-intercept of the line in the graph below, and
Morgan was asked to find the y-intercept of the line in the graph below.

y

AN

Alex’s “find the x-intercept” way

The x-intercept is
the point where the
line intersects the x-
axis.

It is at (3,0).

Morgan’s “find the y-intercept” way

o

The y-intercept is
the point where the
line intersects the y-
axis.

It is at (0,-2).

* How did Alex find the x-intercept of the line? How did Morgan find the y-intercept of the line?
* What are some similarities and differences between Alex’s and Morgan’s problems?
* What are some similarities and differences between the ordered pairs that Alex and Morgan

generated?

* What is an x-intercept? What is a y-intercept?

4.5.7



line intersects the X
axis.

How do they differ?

Alex was asked to find the x-intercept of the line in the graph below, and
Morgan was asked to find the y-intercept of the line in the graph below.
y

AN

Alex’s “find the x-intercept” way Morgan’s “find the y-intercept” way

The x-intercept is

tercept is
the point where t

nt where the

tersects the y-

Hey Alex, what did we

learn from comparing
these two ways!?

The x-intercept is the point
where the line intersects the
x-axis. The y-intercept is the
point where the line
intersects the y-axis.

\_

* How did
* What areg e similaritid
* What are some similaritie
generated?

* What is an x-intercept? Wi

the line?

n’s proble
that Alex and Morgan

o y-intercep

4.5.7



Student Worksheet 4.5.7

How did Alex find the x-intercept of the line? How did Morgan find the y-intercept of the line?

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

What are some similarities and differences between the ordered pairs that Alex and Morgan generated?

What is an x-intercept?

B What is a y-intercept?




Which is better?

Alex and Morgan were asked to graph the equation 3Xx — 2y =6

Alex's “x- and y-intercepts’”’ way

First | found
the x-intercept,
by plugging in
O for y in the
equation and
solving for x.

Then | found
the y-intercept,
by plugging in
O for x in the
equation and
solving for y.

Then | plotted
the two

intercepts and
connected them

to get the line.

v

3x-2y=6
l

3x—2(0)=6
3x=6

x=2

x-intercept is (2,0)

l

3(0)—2y=6
—2y=6

y=-3

y-interceptis (0,—3)

»

* How did Alex graph the line?

* Why did Morgan solve the equation for y as a first step?

Morgan'’s “slope-intercept”™’ way

\

3x-2y=6
|

—2y=-3x+6

y=%x—3

» <

* Name a step that Morgan did that Alex did not. Why did Alex not do that step?
* What are some similarities and differences between Alex's and Morgan's ways?

3
* If the original problem were y = Ex_ 3, would Alex's way or Morgan's way be better?

First | put the
equation in
slope-intercept
form by solving
for y.

Then | graphed
the equation
using the
intercept (0, -3)
and the slope
of 3/2.

Then |
connected the
points to get the
line.

4.6.1




Which is better?
Alex and Morgan were asked to graph the equation 3Xx — 2y =6

Alex’s “x- and y-intercepts'” way Morgan's “slope-intercept’”’ way
3x-2y=6 3x-2y=6

{ |

First | found 3x—2
the x-intercept, 3x=(
by plugging in
O for y in the
equation anc
solving for x.

+6 First | put the
equation in
slope-intercept
prm by solving

ory.

/V\/hen you have to graph an \

equation given in standard form,
you don't have to automatically
convert it to slope-intercept form.
It may be easier to graph the line
directly from the standard form,
by substituting O for x and for y to
find the intercepts.

0 fo
equatid
solving f&

Then | pig
the twg

ed the

There is more than one way to get the

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

\easier.

inter

* How did Alex graph the
* Why did Morgan solve th
* Name a step that Morgan
* What are some similaritie

ory
fit Alex did
d differences b

lid Alex nd
Alex's and Mor®

ht step?
's ways?

3
* If the original problem were y = Ex_ 3, wouldWlex's way or Morgan's way be better? 4.6.1



Student Worksheet 4.6.1

How did Alex graph the line?

Why did Morgan solve the equation for y as a first step?

Name a step that Morgan did that Alex did not. Why did Alex not do that step?

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

3
If the original problem wete y = Ex -3 would Alex's way or Morgan's way be better?




Why does it work?

Alex and Morgan were asked to determine the slope of the horizontal line
below from its graph.

y

Alex’s “use the slope formula” way

First, | read any
two points off

the line.

Then | substituted
these two ordered

pairs into the
slope formula,

which is
m=22"N
x2 - xl .

| simplified, to get
that the slope of
this line is zero.

v

(-5,8) and (3,8)

8-8
-5-3

Morgan'’s “inspect the patterns in a T-table” way

x| &

o o
oooooooooo|‘<|

N o O

x|y
[9]8]
[6]8]
987

5(8
L2150

First, | read
several points
off the line and
put them into a
T - table.

| looked at the
table and noticed
that the y values
never change,
even when the x
values change.

Since slope
measures the

change in y values
for each change in
x values, | know
that the slope is
zero.

* How did Alex find the slope? How did Morgan find the slope?

* 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?

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

4.71




Why does it work?
Alex and Morgan were asked to determine the slope of the horizontal line
below from its graph.
y

A

\
Alex’s “use the 3 w W ect the patterns in a T-table” way
First, | read an irst, | reac.l
two points off several points
the line. , ) off the line and
Hey Morgan, what did put them into a
comparing these two | T-table.
examples help us to see?
J
Then | sul / ed at the
these two & These examples helped us see € and noficed
pair ) why the slope of a horizontal valves
line is O. For a horizontal line, all
of the points on the line have
the same value for the y
coordinate, so the difference e
between the y coordinates of he
W, any two points on the line will \o1ves
this Tine be 0 and thus the slope will be now

O | that the slope is
' zero.

2 7

* How did Alex find the slop€ d Morgé ope?
* What are some similarities o erences be 's and Mor3 ays?
* Which way is easier, Alex’s Wy or Morgan’s wé y?

* What are some advantages of Alex’s way? Of M} gan’s way? 4.7




Student Worksheet 4.7.1

How did Alex find the slope? How did Morgan find the slope?

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?

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




Why does it work?

Alex and Morgan were asked to determine the slope of the line below from its

graph.
y

Alex’s “use the slope formula” way

First, | read any
two points off

the line.

Then | substituted
these two ordered

pairs into the
slope formula,

which is
m=22"N
x2 - xl .

| simplified. Since
any number

divided by zero is
undefined, | found
that this line has
no slope.

v

(7,4) and (7,-1)

_4-(D
7-7

Morgan’s “inspect the patterns in a T-table” way

\

NN NN N x
o

* How did Alex find the slope? How did Morgan find the slope?
* 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?
* What are some advantages of Alex’s way? Of Morgan’s way?

First, | read
several points off
the line and put
themintoa T -
table.

| looked at the
table and noticed
that the x values
never change,
even when the y
values change.

Since slope
measures the
change in y values
for each change in
x values, and
since the x values
don’t change, |
know that this line

has no slope.

4.8.1




Why does it work?

Alex and Morgan were asked to determine the slope of the line below from its

graph.
Y

N

Alex’s “use the g

ula” way, Mor ct the patterns in a T-table” way

First, | read an rst, | read
two points off N\ everal points off
the line. What did Compar‘ing he line and put
themintoa T -
these two examples help table.
us to see!?
J
Thenls at the
these two nd noticed
pairs in These examples help us see why X valves
slo . . . ,
the slope of a vertical line is
undefined. For a vertical line, all of
the points on the line have the J
same value for the x coordinate, slope
. .ps . es the
| simpli so the difference between the x y values
any n . . .
divi coordinates of any two points on nge in
v the line will be 0. Division by O is os
that this % ch I
no slope. undefined, so thus the slope of on’t change,
. . . know that this line
any vertical line will be undefined. has no slope.
* How did Alex find the slop or pe?
* What are some similarities rences b 's and M ays?
* Which way is easier, Alex’s or Morgan’s ?
* What are some advantages of Alex’s way? Of n’s way?

4.8.1




Student Worksheet 4.8.1

How did Alex find the slope? How did Morgan find the slope?

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?

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




How do they differ?
Alex and Morgan were given the set of ordered pairs {(-3,6), (2,5), (3,1), (2,4)},
and asked to determine if the relation is a function.

Alex’s “make a table of values” way Morgan’s “graph and use the vertical line test” way
Yy
| made a table x (domain) | v (range) | graphed the
of values. -3 6 ordered pairs on
2 > a coordinate
2 4 plane.
3 1 X

| saw that the

element 2 in y Th.en | tried
the domain is x (domain) | y (range) using the
paired with -3 6 vertical line

2 S test. | found
both a 5 and a D 1
4 in the range. that | could

L 1 X draw a vertical

line that

intersected my
graphed points

more than
l l once.
Because of this, Because of this,
| believe that Not a function Not a function | believe that

this relation is
not a function.

this relation is
not a function.

* How did Alex complete the problem?
* How did Morgan complete the problem?
* Describe a way in which Alex’s and Morgan’s ways are similar.
* Describe a way in which Alex’s and Morgan’s ways are different.
* Why does the vertical line test tell us the same thing as the table of values?
* Can you think of another way of determining whether this relation is a function, besides Alex’s
way and Morgan’s way?
* If the problem were changed so you were instead asked to determine whether y = 2x + 6 was a
function, would you use Alex’s way or Morgan’s way? Why? 4.9.1




How do they differ?
Alex and Morgan were given the set of ordered pairs {(-3,6), (2,5), (3,1), (2,4)},
and asked to determine if the relation is a function.

Alex’s “make a table of values” way

Morgan’s “graph and use the vertical line test” way

| made a table
of valvues.

paire
both a
4 in the rd

Because
| belie
this
naQ

* How did
* How di

* Describe a way in which
* Describe a way in which
* Why does the vertical lind
* Can you think of another

way and Morgan’s way?
* If the problem were changed so you were inste

| graphed the
ordered pairs on

a coordinate
plane.

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

J

fund

gan compld

Qno’c a function.

Gese examples help us see
why the vertical line test works.

If you can draw a vertical line
through the graph that
intersects the graph more than
once, this shows that there are
two points on the graph that
have the same x value but
different y values, so the graph

could
a vertical

e of this,
that

s the sd
of determini

the tab
Er this relatio

es?
function, besides Alex’s

asked to determine whether y = 2x + 6 was a

function, would you use Alex’s way or Morgan’s way? Why? 4.9.1




Student Worksheet 4.9.1

How did Alex complete the problem? How did Morgan complete the problem?

Describe a way in which Alex’s and Morgan’s ways are similar.

Describe a way in which Alex’s and Morgan’s ways are different.

Why does the vertical line test tell us the same thing as the table of values?

“ Can you think of another way of determining whether this relation is a function, besides Alex’s way and
Morgan’s way?

n If the problem were changed so you were instead asked to determine whether y = 2x + 6 was a function,
would you use Alex’s way or Morgan’s way? Why?




How do they differ?
Alex was asked to determine whether average rainfall is a function of the month, and

Morgan was asked to determine whether the month is a function of the average rainfall.

Month Jan. | Feb. [ March | Apr. [ May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Average
Rainfallin | 39 | 3.3 3.9 36 |32 |32 (31 (34 |35 |38 |40 |37
inches

Alex's “month is the domain” way Morgan’s “month is the range” way

I need to / \ I need to
figure out figure out
whether Isy — f(x) ? Isy — f(x) ? wheihe.r the
average month is a
rainfall is a function of
function of l l average
the month. rainfall.

I rewrote the | Is average rainfall = f(month) ? | Is month = f(average rainfall) ? || rewrote the
expression in expression in
function function
notation with notation with
month in the l l average rainfall
domain and in the domain
average and month in
rainfall in the the range.
range.

| noticed that
For each ‘II\"I‘:)'nth x| Jan. | Feb. | March | ... Sept [ Oct | Nov [ Dec :\d‘znth x| Jan. | Feb. | March | ... Sept [ Oct | Nov | Dec an average
month, there ﬁ]aiirr:fall 39|33 | 39 |... |35 |38 |40 |37 :tlaii::fall y[39 |33 | 39 |... [35 (3840 |37 || rqinfall of 3.9
is only 1 inches
average l l happened in
rainfall. both January

average rainfall = f(month) Not a function and March.

So yes, So no, the
average month is not
rainfall is a a function of
function of average
the month. rainfall.

* Describe what Alex did to a new student in your class. How did Alex decide whether or not the relation
was a function?

* Describe what Morgan did to a new student in your class. How did Morgan decide whether or not the
relation was a function?

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

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

* Why did Alex consider month as the domain, while Morgan considered average rainfall as the domain?

* 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? 4.9.2



How do they differ?

Alex was asked to determine whether average rainfall is a function of the month, and

Morgan was asked to determine whether the month is a function of the average rainfall.
Month Jan. | Feb. [ March | Apr. [ May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Average
Rainfallin | 3.9 | 3.3 3.9 3.6 |3.2 R.2 | 3.1 |34 |35 38 (4.0 |37
inches

Alex’s “month is t

organ’s ‘g

the range” way

| need to
figure out
whether
average

rainfall is a
function of
the month.

lre
expre

functio
notation

month in thd
domain and
average

rain

For ed
month, thé
is only 1

average
rainfall.

Soy,
average

rainfall is a
function of

the month.

* Describe w
was a function?

* Describe what Morgan did to
relation was a function?

* What are some similarities and

* What are some similarities and”differences betwee

* Why did Alex consider month as the domain, while

/I—Iey Alex, what did\
we |learn from
comparing these
right and wrong
ways!

J

/It Is easy to confuse the
domain and range of a
relation, but this really
matters if you are trying
to figure out whether a

ex did to a

\relation Is a function! /

hether or

bblems?
hys?

erences betwé

and Morgan
s and Morgan’s

| need to
figure out
whether the
month is a
function of
average
rainfall.

age rainfall
the domain
th in

Is not
a function of
average

rainfall.

b relation

ecide whether or not the

Brgan considered average rainfall as the domain?

* 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?

4.9.2



Student Worksheet 4.9.2

ﬁ Describe what Alex did to a new student in your class. How did Alex decide whether or not the relation
was a function?

Describe what Morgan did to a new student in your class. How did Morgan decide whether or not the
relation was a function?

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

What are some similarities and differences between Alex’s and Morgean’s ways?
g 7).

Why did Alex consider month as the domain, while Morgan considered average rainfall as the domain?

n 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?
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