Math Lab: Graphing Quadratic Equations in Standard Form

What does a tell you about the graph of = ax® + bx + ¢ ?

1] Sketch the graph of the quadratic equation given in
vertex form. Label the coordinate of the vertex, y-int.,
and use the a-value to find the coordinates of the
points one unit to the right and left of the vertex.
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2] Rewrite the equation you just graphed in standard
form. Show your work.
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3] sketch the graph of the quadratic equation given in
vertex form. Label the coordinate of the vertex, y-int_,
and use the a-value to find the coordinates of the
points one unit to the nght and left of the vertex.
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4] Rewrite the equation vou just graphed in standard
form. Show your work.
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5] Does changing the form of the equation from vertex form to the standard form change the graph? ]\/@

6] Does changing the form of the equation from vertex form to the standard form change the a-value? ?\/0

7] Use the graphs you sketched above as a reference to fill in the blanks below for graphing a quadratic

function in standard form y = ax® + bx + ¢.

e  When a is positive, the parabola opens | / » and when a is negative, the parabola opens j Ma -

¢ When |a| < 1, the graph | G\ NS and when |a| > 1, the graph TaVPIININN

T OvoS

¢ The slope from the vertex to the next guide point is :‘—s: = ;}—1@-— to the right and left of the vertex.



What does c tell vou about the graph of = ax®* + bx + ¢ ?

Eecall, that to find the y-intercept vou substitute 0 for x and solve for v. Find the y-intercept of each equation
below.

What is the

v-intercept?

y=-3 |30 (073

y = %x?‘ 5 %Uﬁgf (D:5>
y=-22-4 |-2(0)-1=1 (0-4)
y=3x*+3x+2 [3(0Y43012=0 (,2)
y=-x2=2x+1 |[-()=20)r1= (g 1)

o The v-intercept of the parabola given in the form v = ax® + bx + ¢ is always (0, Q ).



What do 2 and b tell vou about the graph of = ax? + bx + ¢ ?

The 1* column gives you the quadratic equation in vertex form; identify the vertex in the 2* column. The 3%
column gives vou the SAME equation in standard form. Show vour work for the calculations 1n the next two
columns in the table. Use those values to answers the questions at the bottom.

Vertex Form . Standard Form _ i Suhstitute—z—in forxin
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* The equation x = — Z finds the axis of O UYYW\{{ r L},//l/ and the x-coordinate of the \/€( lo 4

e To find the y-coordinate of the vertex. O wbstitute

xbackinto v = ax® + bx + c.
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y=ax’ +bx+c

. The axis of symmetry is x = -b/(2a),

Fill in the . The vertex has x-coordinate -P/(2a) Substitute x back in to find v.

blanks » The parabola opens up when a_>0 and opens down when a_< 0.

based on

the results « The y-value of the vertexis a ___minimum when the parabola
opens up and a _MmMaximum when the parabola opens down.

of the

math lab. « The y-intercept is located at (0, _ C ).

« The parabola is narrower than the parent graph y=x2 if |a|_=> 1 and
wider if |a|_<_ 1.

» The slope ta/1  will find points on the parabola that are 1 unit to
the right and left of the vertex.




o) y-intercept:

y=2x"-8x+6 /0(4> S/ L)
= d b= il (0 D,
Opens(up)or down? a.>O Reflect the y-int over the nes . :
msosmmenGED> . Tagl ot ;.

Az 22 ¢ Use "a" to find points 1 )]

unit to the right and left 1

Vertex: of the vertex. { (3,0 .

= Q-5+, T 5

=2(4)-1b+ (D 2 | (2-2)

Y= 5-0Q) ,
Is the vertex a max or@



Tell a Partner:

What information from the original equation can you use to make
sure you have made a correct graph?

Did you make a U-shape

/ graph (parabola)?

y=ax +bhx+c

Did you plot (0,c)
Did you use a as the slope as the y-intercept?
to find the points ONE unit
right and left of the vertex? Did you find the axis of
symmetry with -b/(2a) and
substitute that back in as x to
find the y of the vertex?



On your whiteboard...

y=x"—4x+2

Axis of symmetry: x=2

ch =W :4-2
722 AU) L

Vertex: (2,-2)

7.— ,22—7/2)42 Ypra--2

y-intercept: (0,2)

Coordinates of four more points:
(3a_1) (1,_1) (412) (517) (-1a7)

(5, 7)

(4, 2)
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Vertex: g%)

y— —,L< D )4—340/7 (0,
Is the vertex @Jr min?

to the right and left of the //\/
vertex. O 2

Since the vertex is also the
y-intercept, you can't reflect
it to find another guide point.
Instead, use another value
for x to find a point and then
reflect it over the axis of

symmetry. 6/ -1 <Q\> %3 -




On your whiteboard...

|
=—x"+3
Y73

Axis of symmetry: x=0
Vertex:(0,3)

y-intercept: (0,3)

Coordinates of four more points: (1,3.33) (-1,3.33) (3,6) (-3,6)
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m Application problem

A woodland jumping mouse hops along a parabolic
path given by the model y = —0.2x” +1.3x , where x
is the mouse's horizontal position (in feet) and y is the “4
corresponding height (in feet). Can the mouse jump /

over a fence that is 3 feet high?
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An absolute value model is needed when the speed
is constant and is the same going up as coming
down, such as a ride on an elevator that goes
straight up to the top and right back down again at
the same speed, or a person walking at the same
speed from the door to the windows and back again.

When might a quadratic be a better model than an
absolute value function even though both models
include either a maximum or minimum value?

A quadratic model is needed when the slope
between points is not constant, such as kicking
a ball or jumping in the air. In those examples,
the acceleration due to gravity makes the object
slow down as it approaches the vertex and then

speed up as it falls back toward the ground.

12



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

