Why does it work?
Alex was asked to solve 2x”+5x+1=0, and Morgan was asked to solve @’ +bx+c =0

Morgan’s “complete the square and derive the quadratic
formula” way

Alex's “complete the square” way

First | divided
both sides of the
equation by the

coefficient of x2.

| completed the
square by adding

2
% ] to both sides
2a

of the equation.

| simplified on
both sides.

1

2x*+5x+1=0

x2+§x+—=0
2

\
ax*+bx+c=0

b c
X'+—x+—=0

* How did Alex solve the equation? How did Morgan solve the equation?
* What does Morgan’s answer look like to you?

* 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?

* What happens when you substitute the values for a, b, and ¢ from Alex’s equation into Morgan’s answer?
* Where does the quadratic formula come from?

First | divided
both sides of the
equation by the

a a coefficient of x2.
Then | subtracted ‘L Then | subtracted
the constant term
. 1 , b c the constant term
from both sides. X +—x=—— X +—-x=—— .
2 a a from both sides.

| completed the
square by adding

2
(i) to both sides
2a

of the equation.

| simplified on
both sides.

57 17 bY —dac+b?
| simplified further 3] "1 5 T T ar I simplified further
on the right-hand l l on the right-hand
side. | found a side. | found a
common 2 2 > common
denominator for the [x + §] - 17 [x + i] - —dac+b denominator for the
two fractions on the 4 16 2a 4a’ two fractions on the
right, then added l l right, then added
them together. — them together.

17 b b" —4ac

| took the square xt+—==% 16 i 2a £  4a® I took the square
root on either side.. \/ﬁ b m root on either side..

xt+—-=+t— X+—=t—F+——

I simplified and \/R 2a 4a* | simplified and
solved for x.. N 5 . \/ﬁ b N ,/bz — 4dac solved for x..
ATy Y%= 24
x=iﬁ—§ x_+\/b2—4ac
4 4 - 2a
_SEN17 —b+b* —dac
- 4 Y 2a

8.1.1




Why does it work?
Alex was asked to solve 2x’+5x+1=0, and Morgan was asked to solve @’ +bx+c=0

Alex's “complete the square” way Morgan’s “complete the square and derive the quadratic
formula” way

First | divided v \ —

both sides of the 2 +5x+41=0 | ax’+bx+c=0 b:lth's:ddeI: I:fe :Ihe
equafi?n by the X2 +§x+l= 0 x? +2x+£= 0 equation by the
coefficient of x2. 2 2 a a coefficient of x2.
Then | subtracted l l Then | subtracted
the constant term 1 b the constant term

from both sides. from both sides.

| completed the | completed the

square by adding b ]2 square by adding

2
i to both
2a

of the equation

0

2
) to both sides

he equation.

Hey Alex, what did A

comparing these two
examples help us to
see! )

bo

d further
ight-hand

I simplifid
on the righ
side. |

/These examples help us
see where the quadratic
formula comes from. It is
derived from solving a
quadratic equation for x
by completing the square.

o J

them tog®

| took thg
root oy

quare

* How did Alex solve the eq

* What does Morgan’s answe

broblems?
ays?

erences be
differences bet

* What are some similarities ¢©
* What are some similarities a

ex’s and Morga
* What happens when you substitute the values fo b, and ¢ from Alex’s equation into Morgan’s answer?
* Where does the quadratic formula come from? 811



Student Worksheet 8.1.1

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

What does Morgan’s answer look like to you?

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

What happens when you substitute the values for @, b, and ¢ from Alex’s equation into Morgan’s answer?

B Where does the quadratic formula come from?




Which is better?

Alex and Morgan were asked to find the x-intercepts of the graph given by the equation y = x2 —2x-3

Alex's “use the quadratic formula” way

Since the x-
intercepts occur
when y is equal
to zero, |

substituted O for
y in the equation.

Then | wrote
down the
quadratic
formula..

| plugged in the
values for q, b,
and ¢ from the

original equation,
and solved for x.

_-evz(2) -4()()

N 2(1)
244412

X =
2
2++16
X=—
2
21+4
xX=—
2

* How did Alex find the x-intercepts?
* How did Morgan find the x-intercepts?
* What are some similarities between Alex’s and Morgan’s ways?
* On a timed test, would you rather do Alex’s way or Morgan’s way?

Morgan’s “factor’ way

\

0=x*-2x-3

x=3and x=-1

Since the x- \

intercepts occur
when y is equal to
zero, | substituted
O for y in the
equation.

Then | factored it.

| set each factor
each to zero and
solved. And here

are my solutions.

* Can you state a general rule that suggests when it might be good to use Alex's way and when it might be
good to use Morgan's way?

8.2.1




Which is better?
Alex and Morgan were asked to find the x-intercepts of the graph given by the equation y = x2 —2x-3

Alex’s “use the quadratic formula” way Morgan's “factor’” way

N oo )

intercepts occur

Since the x-
intercepts occur

when y is equal
to zero, | 0
substituted O for

y in the equation.

when y is equal to
zero, | substituted
O for y in the
equation.

Then | wrote
down the
quadratic

| factored it.

formula..

/Both methods yield the \
correct answer. However,
when an equation can be
easily factored, factoring is a
more efficient method than
using the quadratic formula.

| plugged in the \ set each factor

valves for a b
and

to zero and

origind
and sol

/There is more than one way
to solve a quadratic equation.
Before you start solving, you
can look at the problem first
and try to see which way will

be easier:
\ J

* How did Alex find the x-interd
* How did Morgan find the x-in
* What are some similarities be

tys?
fin’s way?
be good to use A

* On a timed test, would you ra

* Can you state a general rule th
good to use Morgan's way?

suggests when i x's way and when it might be

8.2.1



Student Worksheet 8.2.1

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

7 What are some similarities between Alex’s and Morgan’s ways?
g 7)

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

Can you state a general rule that suggests when it might be good to use Alex's way and when it might be
good to use Morgan's way?




Which is correct?
Alex and Morgan were asked to solve 8x*—24x=10

Alex’s “factor first” way Morgan’s “divide by x" way

8x’—24x=0 8x’—24x=0

| l f W

First | factored out

an 8x term from the 8x(x — 3) = 0 8x2 - 24x = 0 First added 24x on
left side. both sides.
+24x+24x
8x* =24x

Thenlset8xequal | 8x =( or (x—3)=0

to zero and (x — 3)

equal to zero. | x=0 or x=3
solved both of the

Then | divided by
8x on both sides.

| got my answer,
x = 3.

equations for x.

* 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 between Alex’s and Morgan’s ways?

* One person did a step that led to the wrong answer. Who was it? What did they do?
* Why did doing that step lead to the wrong answer?

8.3.1




Which is correct?

First | factored out
an 8x term from the

left

to zerd
equal to zé€
solved both g
equations §

Alex and Morgan were asked to solve 8x*—24x=10

Alex’s “factor first” way Morgan’s “divide by x" way

/Hey Alex, what did A
we learn from
comparing these

é\right and wrong
ways!? )

/Dividing by a variable
can cause you to miss
an answer Iif a value of
the variable is actually
0.Try to avoid this
Kcommon mistake! /

st added 24x on

* How did A Ethe equ
* How did Morgan solve the €
* Whose answer is correct, Alé
* What are some similarities bg
* One person did a step that le
* Why did doing that step lead

was it? Whd they do?

e wrong an$
he wrong answé

8.3.1




Student Worksheet 8.3.1

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?

g \Xhat are some similarities between Alex’s and Morgan’s ways?
g 7).

One person did a step that led to the wrong answer. Who was it? What did they do?

n Why did doing that step lead to the wrong answer?




Which is correct? s
Alex and Morgan were asked to solve —x" +5x+3=10

Alex’s “confuse the sign of @” way

First | wrote the
quadratic
formula.

Then |
substituted the
values for a, b,
and c from the
original
equation into
the formula.

| simplified.

| subtracted the

values inside
the radical.

v

—x*+5x+3=0

|

x= —-bxb*-4ac

2a

|

x= —5%4(5) —4(1)3)

2(-1)
{

x= —-5x+25-12

Morgan’s “substitute into the quadratic

formula correctly” way

\

—x*+5x+3=0

|

x= —-bxb*-4ac

First | wrote the
quadratic

|

x=-5%,/(5) - 4(-1)(3)

formula.

2a

Then |
substituted the

2(-1)

|

x=—5+t+v25+12

values for q, b,
and c from the
original
equation into
the formula.

* Describe Alex’s and Morgan’s ways to a new student in your class.

* Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have factored instead?

* 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?
* Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one important thing

to watch out for when you solve problems with the quadratic formula?

| simplified.

| subtracted the
values inside
the radical.

8.4.1




Which is correct?
Alex and Morgan were asked to

solve —x*+5x+3=0

Alex’s “confuse the sign of @” way

Morgan’s “substitute into the quadratic

v

—x*+5x+3=0

First | wrote the
quadratic

formula correctly” way

—x*+5x+3=0

First | wrote the
quadratic

value
and

origi
equatio
the formu

X = dac
formula. ormula.
Then | Hey Morgan, what did Then |
substituted the substituted the

we learn from
comparing these right
and wrong ways!?

g, b,
he

h into

/\Nhen using the quadratic
formula, watch out for
negative terms in the orig
equation, so that you
substitute negative terms
into the quadratic formula

\correctly.

| subtracted
valuves i
the radj

nal

btracted the
inside
al.

/

* Describe Alex’s and Morgan’s wo
* Why do you think Alex and Morg

? Could they have factored instead?

* Whose answer is correct, Alex’s o w?

* What are some similarities and dif ces between d Morgan’s

* Based on what you have learned ffom comparing Ale d Morgan’s ways, ®in you think of one important thing
to watch out for when you solve problems with the quag fatic formula?

8.4.1



Student Worksheet 8.4.1

n Describe Alex’s and Morgan’s ways to a new student in your class.

Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have
factored instead?

B \Xhose answer is correct, Alex’s or Morgan’s? How do you know?
) g y

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

“ Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one
important thing to watch out for when you solve problems with the quadratic formula?




Which is correct? )
Alex and Morgan were asked to solve 4x" —6x+1=10

Alex’s “substitute into the quadratic formula correctly” way

Morgan'’s “confuse the sign of b” way

First | wrote the
quadratic
formula.

Then | substituted
the values for a, b,
and c from the
original equation
into the formula.

I simplified.

| subtracted the
values inside the
radical.

| rewrote 20 as
the product of
prime factors.

| simplified the
expression inside
the radical.

Then | simplified
the fraction. Here
is my answer.

"
4x’ —6x+1=0
|
x= —bx\b’—4dac
2a

|

X= —(=6)1+(=6)* — 4(4)(1)

2(4)
{
x= 6£v36-16

8

{
X = 6i\/ﬁ

\
4x*—6x+1=0
{
x= —bx~b*—4dac
2a

|

—6%+/(=6)* —4(4)(1)

e
2(4)
{
x= —6+/36-16
8
{
X = —6i\/ﬁ
8
{
x= —6%+2-2-5
8
{
x= —6+2\5
8
{
x= =35

* Describe Alex’s and Morgan’s ways to a new student in your class.

* Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have factored instead?

* 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?

* Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one
important thing to watch out for when you solve problems with the quadratic formula?

First | wrote the
quadratic
formula.

Then | substituted
the values for a, b,
and c from the
original equation
into the formula.

| simplified.

| subtracted the
values inside the
radical.

| rewrote 20 as
the product of
prime factors.

I simplified the
expression inside
the radical.

Then | simplified
the fraction. Here

is my answer.

8.4.2




Which is correct? )
Alex and Morgan were asked to solve 4x" —6x+1=10

Alex’s “substitute into the quadratic formula correctly” way Morgan's “‘confuse the sign of b” way

/ \
4x’ —6x+1=0 4x’ —6x+1=0
First | wrote the l l First | wrote the
quadratic x= —-h+t \ b2 —4ac x= —-b=t V b2 —4ac quadratic

formula. formula
2a

Then | substituted

2 _ 4(4)(1) the values for a, b,

gad ¢ from the

Then | substituted
the valuves fora, b, | X = —(—6
and ¢ from the

iginal equation

original equation
to the formula.

into the formula.

Hey Alex, what did we\

learn from comparing
these right and wrong
ways! )

| simplified.

I simplified.

H the
side the

| subtrac
values ins
radical.

/\Nhen using the quadratic\
formula, watch out for
negative terms in the
original equation, so that
you substitute negative
terms into the quadratic
Q:rmula correctly.

ied the
inside

I simplified
expressi
the rad

en | simplified
the fraction. Here
is my answer.

Then | simplified
the fraction. Here
is my answer.

* Describe Alex’s and Morgan’s w
* Why do you think Alex and Morg¢
* Whose answer is correct, Alex’s d
* What are some similarities and djferences between
* Based on what you have learned from comparing Ale fand Morgan’s ways, can you think of one

important thing to watch out for when you solve probldms with the quadratic formula? 8.4.2

ow?
and Morgan’s wa)§




Student Worksheet 8.4.2

n Describe Alex’s and Morgan’s ways to a new student in your class.

Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have
factored instead?

B \Xhose answer is correct, Alex’s or Morgan’s? How do you know?
) g y

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

“ Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one
important thing to watch out for when you solve problems with the quadratic formula?




Which is correct?
Alex and Morgan were asked to solve x’+5x—3=0

Alex's “substitute into the quadratic

. Morgan’s “confuse the sign of ¢’ way
formula correctly” way

V \

x’4+5x-3=0 x’4+5x-3=0

l l First | wrote the

First | wrote the
quadratic x= —bt\Vb*—dac | x= —btVb*—4dac quadratic

formula. formula.

2a 2a

| |

Then | Then |

substituted the x= -5+ \/(5)2 _ 4(1)(_3) x=-5+ \/(5)2 - 4(1)(3) substituted the

values for a, b, values for a, b,

and c from the and c from the
original 2(1) 2(1) original
equation into equation into
the formula. l l the formula.

x= S5EV25+12 | x=-"5++v25-12 I simplified.

| simplified.

| added the
values inside

x=-5+ /13 | subtracted the

values inside
the radical.

2 the radical.

* Describe Alex’s and Morgan’s ways to a new student in your class.

* Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have factored instead?

* 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?

* Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one important thing
to watch out for when you solve problems with the quadratic formula? 8.4.3



Which is correct?
Alex and Morgan were asked to solve x’+5x—3=0

Alex's “substitute into the quadratic

. Morgan’s “confuse the sign of ¢’ way
formula correctly” way

V \

x’4+5x-3=0 x’4+5x-3=0 / \

First | wrote the

—4dac quadratic

formula.

First | wrote the
quadratic X =
formula.

Then | Hey Morgan, what did Then |
substituted the substituted the
values fg we Iearn frOm glues for a, b,

comparing these right
and wrong ways! )

orig
equat
the for

/\/\/hen using the quadratic
formula, watch out for
negative terms in the
original equation, so that
you substitute negative
terms into the quadratic

kformula correctly. /

* Describe Alex’ organ’s

* Why do you think Alex and Mo
* Whose answer is correct, Alex’s
* What are some similarities and d

| added the
valuves i
the rad

btracted the
s inside

ical.

? Could they have factored instead?

d Morga
td Morgan’s wd
ttic formula?

Bs betwed

an you think of one important thing

8.4.3

* Based on what you have learned comparing A
to watch out for when you solve problems with the ¢




Student Worksheet 8.4.3

n Describe Alex’s and Morgan’s ways to a new student in your class.

Why do you think Alex and Morgan used the quadratic formula for this problem? Could they have
factored instead?

B \Xhose answer is correct, Alex’s or Morgan’s? How do you know?
) g y

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

B Based on what you have learned from comparing Alex’s and Morgan’s ways, can you think of one
important thing to watch out for when you solve problems with the quadratic formula?




How do they differ?

and Morgan was asked to graph the equation y = —Xx".

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex was asked to graph the equation y = x’

Alex's way

-2

-1

NN JEN Y I RN T

2

Morgan’s way

y=-x
x|y
2| -4
1] -1
0o
1]-1
2 [ -4

o

| created a table of
values.

| graphed the points
and connected them

to draw my
parabola.

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

* 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 the coefficient of x2 affect the graph of a quadratic function?

8.5.1



How do they differ?
Alex was asked to graph the equation y = x?
and Morgan was asked to graph the equation p = —x’.

Morgan’s way

Alex's way

(For the graph of the
quadratic equation y=x?,
changing the sign of
coefficient of x* changes
the concavity of the

parabola. ) { points

hem

| created a table o 2d a table of

values.

| graphed thd
and conng
to drg

¢

n general, if the coefficient
of x? is positive, the parabola
is concave up, and if the
coefficient of x2 is negative,
the parabola is concave

down.
\_

* How did Alex graph the g brgan graph the parabola
given by her equation?
* What are some similaritieq #Ad differences |
* What are some similarities and differences bé

* How does changing the sign of the coefficient

Alex’s and an’s problems?
en Alex’s and Morgan’s graphs?
x2 affect the graph of a quadratic function?

8.5.1



Student Worksheet 8.5.1

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 the coefficient of »° affect the graph of a quadratic function?




How do they differ?

and Morgan was asked to graph the equation y = —Xx".

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex was asked to graph the equation y = x’

Alex's way

-2

-1

NN P I TSN RN S

2

Morgan’s way

x|y
2| 2
11/2
0l o
1[1/2
2 [ 2

-

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

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

* 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 the coefficient of x2 affect the graph of a quadratic function?

8.5.2



How do they differ?
Alex was asked to graph the equation p = xz,

1
and Morgan was asked to graph the equation p = Exz.
Alex's way Morgan's way

~

a table of

| created a table
values.

~

/For the graph of the
quadratic equation

y=ax?, the absolute value
of a determines whether
the parabola is relatively
‘wide' or ‘narrow. )

| graphed
and connec

d them

to draw
parabg

/As the absolute value of a
Increases, the parabola
becomes more narrow, and
as the absolute value of a
decreases, the parabola

becomes wider.
\_ J

* How did Alex graph the rgan graph the parabola

given by her equation?

an’s problems?
an’s graphs?

Alex’s a
Alex’s and

ference
f differences

* What are some similaritie
* What are some similarities

* How does changing the vdlue of the coefficid x affect the grapl¥ of a quadratic function?

8.5.2



Student Worksheet 8.5.2

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 the coefficient of x” affect the graph of a quadratic function?




How do they differ?

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex was asked to graph the equation y = x’

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

Alex's way
y=x’
Xy
2|4
-1 1
010
111
2 14

Morgan’s way

y=3x’
l
x|y
2|12
1] 3
0[o
1] 3
2 [12

—

x.
2345678010111:1314

x.
45678910111,1314

~

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

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

* 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 the coefficient of x2 affect the graph of a quadratic function?

8.5.3



How do they differ?
Alex was asked to graph the equation y = xz,

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

Alex's way Morgan's way

~

a table of

| created a table
values.

~

/For the graph of the
quadratic equation

y=ax?, the absolute value
of a determines whether
the parabola is relatively
‘wide' or ‘narrow. )

| graphed
and connec

d them

to draw
parabg

/As the absolute value of a
Increases, the parabola
becomes more narrow, and
as the absolute value of a
decreases, the parabola

becomes wider.
\_ J

* How did Alex graph the
given by her equation?

rgan graph the parabola

an’s problems?
an’s ways?

Alex’s a
Alex’s and

ference
i differences
* How does changing the vdlue of the coefficid

* What are some similaritie
* What are some similarities
x2 affect the graph of a quadratic function?

8.5.3



Student Worksheet 8.5.3

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

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 the coefficient of ~” affect the graph of a quadratic function?




How do they differ?

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex was asked to graph the equation y = x’

and Morgan was asked to graph the equation y = x’+1.

Alex's way
y=x
x|y
-2 1 4
-1 1
010
111
214

Morgan’s way

-2

-1

N~ o=

-

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

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

given by her eq

vation?

* 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 adding a constant to the equation affect the graph of a quadratic function?

* If the equation were changed to y = x2 — 3, what do you think the graph would look like?

8.54



How do they differ?
Alex was asked to graph the equation py = xz,

and Morgan was asked to graph the equation p = x’+1.

Alex's way Morgan’s way

~

| created a table a table of

values.

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

| graphed
and conned 8 them
to draw my

parabolg

/The effect of the constant
term c on the graph of
y = x* + cis to shift (or
translate) the parabola up
or down c units. If ¢ is
positive, the parabola will
shift up; if ¢ is negative, the

Qarabola will shift down. /

* How did graph the
given by her equation?

rgan grap parabola

* What are some similaritie
* What are some similaritie

en
ference

hin’s problems?
an’s ways?

* How does adding a constd #fo the equatio

* If the equation were chanded to y = x2 -3,

ct the graph @ quadratic function?
Ho you think the glaph would look like?

8.54



Student Worksheet 8.5.4

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 adding a constant to the equation affect the graph of a quadratic function?

n If the equation were changed to y = »* — 3, what do you think the graph would look like?




How do they differ?

Alex was asked to graph the equation y = x'+1 '

and Morgan was asked to graph the equation y = x’—1.

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex's way

y=x*+1

-2
-1

SIRSI =Y DI EGANS

Morgan’s way

x|y
-2 3
-1 0
01| -1
1 0
2 3
e - o
{

—

~

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

* How did Alex graph the parabola given by his equation? How did Morgan graph the parabola
given by her equation?
* 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 adding or subtracting a constant to the equation affect the graph of a quadratic

function?

* If the equation were changed to y = x2, what do you think the graph would look like?

8.5.5



How do they differ?
Alex was asked to graph the equation y = x'+1 '

and Morgan was asked to graph the equation p = x’—1.

Alex's way Morgan’s way

| created a tabléd
values.

a table of

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

| graphd
and conn

em

to draw m
parabola.

/The effect of the constant
term c on the graph of

y = x? + cis to shift (or
translate) the parabola up
or down c units. If c is
positive, the parabola will
shift up; If ¢ is negative, the

Qarabola will shift down. /

* What are some similaritid
* What are some similaritid
* How does adding or subt
function?

*If the equation were chand

* How did 4
given by h

parabola

n’s problems?
in’s ways?
the graph of a quadratic

would look like?

8.5.5



Student Worksheet 8.5.5

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 adding or subtracting a constant to the equation affect the graph of a quadratic function?

n If the equation were changed to y = &%, what do you think the graph would look like?




How do they differ?

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Alex was asked to graph the equation y = x’

Alex's way
y=x’
Xy
2|4
-1 1
010
111
2 14

and Morgan was asked to graph the equation y = (x + 1)2

Morgan’s way

X1y
21 1
-11 0
0 1
1 4
2 9
L —
{‘l x é /J
nma e
REEE
‘«,‘\ ?r
\ ‘e“.

—

values.

to draw my

parabola.

PR T

x
71 2345676 010111:1214

| created a table of

| graphed the points
and connected them

~

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

* 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 adding a constant to x2 affect the graph of a quadratic function?

* If the equation were changed to y = (x — 1)2, what do you think the graph would look like?

8.5.6



How do they differ?
Alex was asked to graph the equation y = xz,

and Morgan was asked to graph the equation y = (x + 1)2

Alex's way Morgan’s way

| created a table
values.

a table of

Hey Morgan, what did )

we |learn from
comparing these two
ways!

| graphed
and conned

4 them
to draw my

parabolg

/The effect of the constant
k on the graph of

y = (x —k)? is to shift the
parabola to the right if k is
positive, and to the left if k
Is negative.

J

* How did graph the
given by her equation?

rgan grap parabola

* What are some similaritie
* What are some similaritie

en
ference
* How does adding a constdl #fo x? affect the
* If the equation were chanded to y = (x — 1)2,

hin’s problems?
an’s ways?

of a quadrati ction?
do you think the §raph would look like?

8.5.6



Student Worksheet 8.5.6

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 adding a constant to x” affect the graph of a quadratic function?

n If the equation were changed to y = (x — 1)?, what do you think the graph would look like?




How do they differ?

Alex was asked to graph the equation y = (x + 1)2,

and Morgan was asked to graph the equation y = (x - 1)2

Alex's way

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

Y
211
-11 0
1

4

9

e

Q@ s es G

Morgan’s way

y=(x-1

X1y

219

-1 4

01

110

2 [ 1
Yt
I‘K\ ; ‘I"
ot
o8

J x
RSB (N AR R ST

-

| created a table of
values.

| graphed the points
and connected them
to draw my
parabola.

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

given by her equation?

* 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 adding or subtracting a constant to x2 affect the graph of a quadratic function?

* If the equation were changed to y = (x — 6)2, what do you think the graph would look like?

8.5.7




How do they differ?
Alex was asked to graph the equation p = (x + 1)2,

and Morgan was asked to graph the equation y = (x - 1)2

Alex's way Morgan’s way

| created a table a table of

values.

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

| graphed
and conned 8 them
to draw my

parabolg

/The effect of the constant
k on the graph of

y = (x — k)? is to shift the
parabola to the right if k is
positive, and to the left if k
s negative.

J

* How did graph the
given by her equation?

* What are some similaritie
* What are some similaritie

rgan grap parabola

en
ference

hin’s problems?
an’s ways?

* How does adding or subtr g a constant
* If the equation were chanded to y = (x — 6)2,

ect the graph &, f quadratic function?
do you think the §raph would look like?

8.5.7



Student Worksheet 8.5.7

How did Alex graph the parabola given by his How did Morgan graph the parabola given by her

equation? equation?

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 adding or subtracting a constant to x* affect the graph of a quadratic function?

n If the equation were changed to y = (x — 6)?, what do you think the graph would look like?
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