Let’s Make Our Own Parabolas!

STATION 1

ax

<<
i

Directions: Complete or Grade the following worksheets in our
teams. When time is up, rotate to the next station.

Objectives: By the time we leave this station, we should be sure of
the following:
(1) We understand the effects of “a” on the vertex form of the
Quadratic equation.
(2) We understand why “a” effects the parabola in the way that it
does.
(3) We have verified that all the answers are complete and filled
out our grade sheet (if applicable).

Key Terms:

quadratic function — A function used to create parabola

parent function — Base function before adding constants
parabola — A U shaped graph m .

y —intercept — The point on a graph where the line crosses the y-—
axis. -

X —intercept —The point on a graph where the line crosses the x —
axis.

axis of symmetry — The line that cuts the parabola in half.

vertex — The highest or lowest point on a parabola.

Minimum — The lowest point on a parabola.

Maximum — The highest point on a parabola.



Our Task:
Step 1: Answer the following questions using N/A when No Answer.
Step 2: Plot and label all relevant points using our colored dots on the
graph paper provided at our station. __
Step 3: Use wire and graph paper to model the graphs of our
equations.
Hy=x
“a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( . )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( . )
e. Does our graph have a maximum or minimum?

2) y=2x° |
a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( . )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( , )
e. Does our graph have a maximum or minimum?

3) y = 4x?
a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( : )
c. What is the axis of symmetry of our parabola? X =
d
e

. What is the vertex of our parabola? ( . )
. Does our graph have a maximum or minimum?

4) y = .5¢

. What is the y —intercept of our parabola? ( , )
. What is the x —intercept of our parabola? ( \ )
. What is the axis of symmetry of our parabola? X =

. What is the vertex of our parabola? ( . )

. Does our graph have a maximum or minimum?

oo

Do Q

5) y = .25x3
a. What is the y —intercept of our parabola? ( : )
b. What is the x —intercept of our parabola? ( : )
c. What is the axis of symmetry of our parabola? X =
d
e

. What is the vertex of our parabola? ( \ )
. Does our graph have a maximum or minimum?




Enter the following information into our calculator:
Flotl Plotz Flot:

Notice the solid, dashed, and bold lines to left of Y1, Y2, & Y3
respectfully.

6) If we start with the parent function y = x%, what happens to the

pizrabola when we change the quadratic equation to y=2x¢ and y =
4x°7?

Enter the following information into our calculator:

Flotl Flotz PIot3
“YiBxE
~VzH.5Xe
“W:H, 29K
wWy=

“Ye=

M=

We=

7) If we start with the parent function y =x?, what happens to the
parabola when we change the quadratic equation to y=.5x% and
y=.25x2?

Note: We can use the letter “a” to represent any number in front of

8) In general, what can we say about the effect “a” has on our
parabola in the equation y=ax*?

9) How can we explain to the class why this effect is happening
during our presentation?




Let’s Make Our Own Parabolas!

STATION 2

y = +x°

Directions: Complete or Grade the following worksheets in our
teams. When time is up, rotate to the next station.

Obijectives: By the time we leave this station, we should be sure of
the following:
(1) We understand the effects of “t” on the vertex form of the
quadratic equation.
(2) We understand why “+” effects the parabola in the way that it
does.
(3) We have verified that all the answers are complete and filled
out our grade sheet (if applicable).

Key Terms:
quadratic function — A function used to create parabola

parent function — Base function before adding constants

parabola — A U shaped graph

y —intercept — The point on a graph where the line crosses the y-—
axis. -

x —intercept —~The point on a graph where the line crosses the x —
axis.

axis of symmetry — The line that cuts the parabola in half.

vertex — The highest or lowest point on a parabola.

Minimum — The lowest point on a parabola.

Maximum — The highest point on a parabola.



Our Task:
Step 1: Answer the following questions using N/A when no answer.
Step 2: Plot and label all relevant points using our colored dots on the
graph paper provided at our station. _
Step 3: Use wire and graph paper to model the graphs of our
equations.
Ny=x
- a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( . )
¢. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( . )
e. Does our graph have a maximum or minimum?

2) y=-x
a. What is the y —intercept of our parabola? ( . )
b. What is the x —intercept of our parabola? ( . )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( . )
e. Does our graph have a maximum or minimum?

3) y=2%2
a. What is the y —intercept of our parabola? ( . )
b. What is the x —intercept of our parabola? ( . )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( . )
e. Does our graph have a maximum or minimum?

4) y=-2x°
a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( \ )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( , )
e. Does our graph have a maximum or minimum?

5) y = .6x
a. What is the y —intercept of our parabola? ( . )
b. What is the x —intercept of our parabola? ( \ )
C. What is the axis of symmetry of our parabola? X =
d
e

. What is the vertex of our parabola? ( . )
. Does our graph have a maximum or minimum?




Enter the following information into our calculator:

Floti Plotz Plot:
“WiBKz

“WWzH Xz

W=

“Wy=

“Ne=

M=

W=

Notice the solid and bold lines to left of Y1, Y2, & Y3 respectfully.

6) If we start with the parent function y = x?, what happens to the
parabola when we change the quadratic equation to y=—x?

Enter the following information into our calculator:
Plotl Plokz Flot3

7) If we start with the parent function y =x°, what happens to the
para?(gla when we change the quadratic equation to y= 2x* and
y=—2x°?

Note: We can use the letter “a” to represent any number in front of

8) -In general, what can we say about the effect “+” has on our
parabola in the quadratic equation y=tax??

9) How can we explain to the class why this effect is happening
during our presentation?



Let’s Make Our Own Parabolas!

STATION 3

y=x"tk

Directions: Complete or Grade the following worksheets in our
teams. When time is up, rotate to the next station.

Objectives: By the time we leave this station, we should be sure of
the following:
(1) We understand the effects of “k” on the vertex form of the
quadratic equation.
(2) We understand why “k” effects the parabola in the way that it
does.
(3) We have verified that all the answers are complete and filled
out our grade sheet (if applicable).

Key Terms:
quadratic function — A function used to create parabola

parent function — Base function before adding constants

parabola — A U shaped graph

y —intercept — The point on a graph where the line crosses the y —
axis. -

x —intercept —The point on a graph where the line crosses the x —
axis. »

axis of symmetry — The line that cuts the parabola in half.

vertex — The highest or lowest point on a parabola.

Minimum — The lowest point on a parabola.

Maximum - The highest point on a parabola.



Our Task:
Step 1: Answer the following questions using N/A when no answer.
Step 2: Plot and label all relevant points using our colored dots on the
graph paper provided at our station. |
Step 3: U)s(ze wire and graph paper to model the graphs the equations.
Ny=
- a. What is the y ~intercept of our parabola? ( . )
b. What is the x —intercept of our parabola? ( , )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( , )
e. Does our graph have a maximum or minimum?

2)y=x2+4
a. What is the y —intercept of our parabola? ( \ )
b. What is the x —intercept of our parabola? ( : )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( , )
e. Does our graph have a maximum or minimum?

3 y=x+9
a. What is the y —intercept of our parabola? ( , )
b. What is the x —intercept of our parabola? ( . )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( . )
e. Does our graph have a maximum or minimum?

4) y=x’-4
a. What is the y —intercept of our parabola? ( . )
b. What is the x —intercept of our parabola? ( : )
c. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( \ )
e. Does our graph have a maximum or minimum?

5)y=x-9
a. What is the y —intercept of our parabola? ( : )
b. What is the x —intercept of our parabola? ( . )
¢. What is the axis of symmetry of our parabola? X =
d. What is the vertex of our parabola? ( : )
e. Does our graph have a maximum or minimum?




Enter the following information into our calculator:

Floti FPlot2 Plot2
Y180z
~MNeBRE+d
wWY:BX2+9
Wy=
W=
“Ve=
W=

Notice the solid, dashed, and bold lines to left of Y1, Y2, & Y3
respectfully.

6) If we start with the parent function y = x°, what happens to the
parabola when we change the quadratic equation to y=x* + 4
andY=x*+9

Enter the following information into our calculator:
Fletl Plokz Plot3

7) If we start with the parent function y =x2, what happens to the
parabola when we change the quadratic equation to y= x* — 4
and y=¢F¢-9?

Note: We can use the letter “k” to represent any number added to
or subtracted from the parent function, X2, after it is squared.
8) In general, what can we say about the effect “k” has on our

parabola in the quadratic equation y=x* + k?

9) How can we explain to the class why this effect is happening
during our presentation?



Let’s Make Our Own Parabolas!

STATION 4

Directions: Complete or Grade the following worksheets in our
teams. When time is up, rotate to the next station.

Objectives: By the time we leave this station, we should be sure of
the following:
(1) We understand the effects of “h” on the vertex form of the
quadratic equation.
(2) We understand why “h” effects the parabola in the way that it
does.
(3) We have verified that all the answers are complete and filled
out our grade sheet (if applicable).

Key Terms:
quadratic function — A function used to create parabola

parent function — Base function before adding constants

parabola — A U shaped graph

y —intercept — The point on a graph where the line crosses the y-—
axis. -

x —intercept —The point on a graph where the line crosses the x —
axis.

axis of symmetry — The line that cuts the parabola in half.

vertex — The highest or lowest point on a parabola.

Minimum — The lowest point on a parabola.

Maximum — The highest point on a parabola.




Our Task:

Step 1: Answer the following questions using N/A when no answer.
Step 2: Plot and label all relevant points using our colored dots on the

graph paper provided at our station. o
Step 3: Use wire and graph paper to model the graphs of our
equations.

Hy=x

" a
b
c
d
e

. What is the y —intercept of our parabola? (

. What is the x —intercept of our parabola? (

. What is the axis of symmetry of our parabola? X =
. What is the vertex of our parabola? (

. Does our graph have a maximum or minimum?

2) y=(x+2)

a
b

c
d
e

. What is the y —intercept of our parabola? (

. What is the x —intercept of our parabola? (

. What is the axis of symmetry of our parabola? X=__

. What is the vertex of our parabola? (

. Does our graph have a maximum or minimum?

3) y=(x+4)>

a
b

C. What is the axis of symmetry of our parabola? X =

d
e

. What is the y —intercept of our parabola? (

. What is the x —intercept of our parabola? (

. What is the vertex of our parabola? (

. Does our graph have a maximum or minimum?

4) y= (x-2)

a
b
c
d
e

. What is the y —intercept of our parabola? (

. What is the x —intercept of our parabola? (

. What is the axis of symmetry of our parabola? X=_

. What is the vertex of our parabola? (

. Does our graph have a maximum or minimum?

5) y = (x~ 42

a
b
c
d
e

. What is the y —intercept of our parabola? (

. What is the x —intercept of our parabola? (

. What is the axis of symmetry of our parabola? X=__

. What is the vertex of our parabola? (

. Does our graph have a maximum or minimum?

)




Enter the following information into our calculator:

Flotl Plotz Plot:
~Ni1E¥z
SNeBCR+EZ2E
Wi:BX+d2
“Wy=

“We=

We=

“Wer=

Notiée the solid, dashed, and bold lines to left of Y1,Y2 &Y3
respectfully.

6) If we start with the parent function y = X2, what happens to the
parabola when we change the quadratic equation to y = (x + 2)?
and y = (x + 4)°

Enter the following information into our calculator:

Floti Platz Plot3
~“YiExe
~NeEHCE—-202
WrH(K-422
Yyl

wWe=

“We=

“NMr=

7) If we start with the parent function y =x?, what happens to the
parabola when we change the quadratic equation to y = (x-2)?
and y=(x—4)°2?

Note: We can use thé letter “h” to represent any number added to
or subtracted from the parent function, x? before it is squared.
8) 'In general, what can we say about the effect “h” has on our

parabola in the quadratic equation y = (x + h)??

9) How can we explain to the class why this effect is happening
during our presentation?



