TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS

Intro to Graphing Quadratic Equations

¢ A Quadratic Equation in two variables is written as | y

ax?+ bx + c |where a # 0.

Graphing Quadratics
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TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS

Find the approximate axis of symmetry, vertex, and x-intercepts for the following graph.

EXAMPLE

Determine if the parabola opens up or down.

PRACTICE

y=5x2—5x

(B)

y=-2x*—6x-7

(4)



TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS

Graph each quadratic equation by finding and plotting ordered pair solutions.

PRACTICE
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TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS
Horizontal and Vertical Shifts of Quadratics

¢ Recall: We can also graph Quadratic Equations by manipulating y = x? to create horizontal & vertical shifts.
New Horizontal and Vertical Shifts

Compare the graphs of f(x) =x?, g(x) =(x —2)?and j(x) = (x — 2)? — 4.

x| f@ | x| gt [C) IR
2] 4 |0 IS 6 0
0| o |2 U U L ¥ I 4 0 O
O I
choe SHEEh T
L e J -
increases by 2 to get decreases by 4 I S "0 Eaial et B i Mt
the same y-value ___1:___:r__1:___:r__1:__3____1:___:r__ﬂ:___i___%___
IRt Rl b & L il et el it sl Rl

y=x-hy+k

4 & 4 § <2 f 8§ 8§ § ¢

> If his [ +] -1, the graph shifts [ RIGHT | LEFT ].
> If kis [+ | -], the graph shifts [ UP | DOWN ].




Graph the following quadratic.
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EXAMPLE
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State the vertex and axis of symmetry for each quadratic.

Gx) = (x—7)?

PRACTICE
(4)



TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS

Stretches and Compressions of Quadratics

¢ Recall: The sign value of a in a quadratic equation determines if the parabola opens upward or downward.

New Stretches and Compressions
Graph the quadratic equations g(x) = 3x? and h(x) = %xz, then compare them to f(x) = x2
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y = ax? IS A S N PN 10 S N O
x| f® g h(x) SR | O A N 0 N .
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PRACTICE State whether the graph of f(x) will be narrower or wider than g(x) = x* & if it opens up or down.

(4)

3 2
fo) =5x

[ NARROWER | WIDER |
[ UP | DOWN ]

(B)

f() =—;x2

[ NARROWER | WIDER |
[ UP | DOWN ]




TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS
Vertex Form of Quadratics

¢ Recall: In a quadratic, a gives the width & direction, h shifts the graph horizontally, k shifts the graph vertically.

New Vertex Form

Graph the quadratic j(x) = —%(x + 3)? + 2 by finding the vertex, axis of symmetry, and intercepts.
fO) =a(x—h)?+k | A
x g =x*| jx) f(x) ST R N A
Vertex (0,0) _J_L_JL _j_3_ ___L__i___
Axisof Sym| x=0 ISR S RV 0 W IS A O Lodoo
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y-Intercept (0,0) < ;5 *:4 ;3 ;2 ;1 3 ?4 ?57
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Graph the following quadratic.

EXAMPLE
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State the vertex, intercepts, and domain & range for each quadratic.

PRACTICE

22
_ax+2) —3
(”3)

f(x)

()

y=—2x*+11

(B)

G(x) = 3(x —6)?

(4
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Example: Graphing from Standard Form to Vertex Form

Rewrite the quadratic in vertex form by completing the square, then graph.

EXAMPLE

1 1 1 1 Y S 1 1 1 ]

o oo
it ke s Bl sl e it et Bk et ity

[ T T T [ T T T
SR SR SR PR IO N S IV EUN DY I S

i I R B [ T e T

[ T T T [ T T T
cobodsodoobodbat Sobod-odoabhocbod

[ e T [ T T

oo oo
S EEE el bl okl ke Tk bt oy

[ T T T [ T T T
SR SR SN U TR N S U NN DU N

[ T e B [ e T B

[ T Y T [ T Y T
»i L L L L L L L L L L '
~rrrry rrrrr’

[ T T T [ T T T
e L e ey o e e

[ T T T [ T T T
s L A

[ Tt Bl i T =" T

[ T T T [ T T T
R R R S T A P Ry S

" N T [ T

[ T T T [ N T T
e L e e e o R R LT

[ T T T [ T T T

[ T [ I
il nin Ty Bl plii ity il pintint ity Rt Mt iy

[ T T T [ T T T

L L L L 1 A‘ L L L
N

=

[e0]

~

=

—\

=

=




TOPIC: QUADRATIC EQUATIONS AND FUNCTIONS
Graphing Using the Quadratic Formula

, —b £ Vb? —4ac| . _ , )
¢ Recall: The Quadratic Formula | x = a gives the solution(s) to the quadratic 0 = ax” + bx + c.

Graphing Using the Quadratic Formula

Find the vertex, intercepts, and axis of symmetry for the quadratic y = 2x? + 12x + 10
, \ y
D- . - t N
Iscriminan .
+ | 2 x-int —b+\/b2—4ac oo
0 | 1 x-int X=o T '
— | 0 xeint 2a 2a 1,0)
1 ~ J L
T
x-intercept(s): 12 V122 —4(2)(10) b
*TaoT 2(2)
1o
—12 +144—sa0 04
X = i 1
4 4
Axis of Sym: Yook
xis of Sym: x=—1 X = 5 oo
Vertex: '
y-intercept(s):




Graph the following quadratics and state its vertex and intercepts.
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PRACTICE
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Graph the following quadratics and state its vertex, intercepts, and domain & range.

PRACTICE
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Use the discriminant to determine how many x-intercepts the graph will have.

EXAMPLE

G(x)=—-2x"+3x—-1



