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Review Test 1: Quadratic Graphs and Their Attributes (Features)

Graphing quadratic equations in standard form, vertex form, and intercept form,

A. Intro to Graphs of Quadmtlc Equations: y=ax’ +bx+c¢
) %ﬁ&&{ﬂ’ﬂb &%%&%w ; is a function that can be written in the form y = ax® +bx + ¢ where

a,b,andcarerealnumbersanda:to Ex: y=5x* y=-2x"47 yp=x*-x-3 ‘
® The graph ofa quadratw function is a U-shaped curve called a ‘P ovalbiole, . The

maximum or minimuim point is called the Ve fex
Identify the vertex of each graph; identify whether it is a minimum or a maximum.
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Vertex: (i %, ) Mé&, U Vertex: (3,73 ) Mmmmm
B. Key Features of a Parabola: y=ax’ +bx+c &“ s
{

o Direction of Opening: When ¢ > 0, the parabola opens ;Vwr(i e NS
When a <0, the parabola opens _{ Ynuy '

o Width: When |a| <1, the parabola is V\f im than y = x
When !al =1, the parabola is the S@ﬁ’\@ widthas y = x’
When |a]>1, the parabola is !‘j&ﬁ' evie than y=x?
o Vertex: The highest or lowest point of the parabola is called the vertex, which is on the axis of

symmetry. To find the vertex, plug in X = 5 and solve for y. This yields a point (% | Y )
a .

b

—b

® Axis of symmetry: This is a vertical line passing through the vertex. Its equation is: x = b
' a

e x-intercepts: are the 0, 1, or 2 points where the parabola crosses the x-axis. Plug in y =0 and

solve for x.
® y-intercept: is the point where the parabola crosses the y-axis. Plug inx =0 and solve for .




Without eraphing the quadratic functions, complete the requested information:

e

5-) f(JC) = 3.762 —7x+1

What is the direction of opening? UENM{%
Is the vertex a max or min? in
Wider or narrower than y =x*? __fia¥{(oujo
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y==x"-11
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What is the direction of opening? [M s

Is the vertex a max or min? N} i
X ? .\;_ai.gi!z;\i’

Wider or narrower than y =
'_'% LA

g(x) "—%x +x-3

6.) §/

What is the direction of opening? WOy dewnpas?

Is the vertex a max or min? N\G%

Wider or narrower than y = x"? 27 pnoaXfowey 5
"‘i

8.) y= —'0,6362 +4.3x-9.1

; ot - | ey
‘What is the direction of opening? ﬂww“”
Is the vertex a max or min? B X

Wider or narrower than y = x*? ke @;(})L {

The parabola y = x*is graphed to the right.
Note its vertex ( 3 , 0 )and its width.

You will be asked to compare other parabolas to
this graph.
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C. Graphing in STANDARD FORM (y = ax” +bx+c): we need to find the vertex first,

Veriex
-lista=

, b

;€7

~-findx =
inax = 2a

- plug this x-value into the function (table)
-this point (__, - )is the vertex of the parabola

Graphing

- put the vertex you found in the center of
your x-y chart.

- choose 2 x-values less than and 2 x-values more
than your vertex.

- plug in these x values to get 4 more points.

- graph all 5 points
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12.) State whether the function y = —3x + 12X 6 has a minimum value or a maximum

value. Then find the minimum or maxzmum value,

LG Y alue U PRy \“’5

Xz~ = - {Vz,,, -
T2 (-3)

13.) Find the vertex of y = 2 x* +5x—7 . State whether it is a minimum or maximum. Find that

minimum or maximum value.
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Axis of symmetry: W= -4
Compare to the graph of y = x”
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Another useful form of the quadratic function is the vertex form: ;\j \) . ﬁi, < K Wk\] + L

GRAPH OF VERTEX FORM y = a(x — h) +k - A ;

The graph of y = a(x — k)* + kis the parabola y = ax’ transiated i— “{, QH’”’\@’ A units and ﬁm&{‘_ k
units. ' |

» The vertex is ¢ _i[_,) ~b.

o The axis of symmetry isx=__ 5. ¢
« The graph opensupifa > 0and downifa <. 0.

Find the vertex of each parabola and graph.
14) y=(x+1)" -2
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16.) Write a quadratic function in vertex form for the function whose graph has its vertex
at (-5, 4) and passes through the point (7, 1).
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Characteristics of the graph Y= a(x p)(x ~q):
e The x-intercepts are j_ and _F

and it has equation x =——

[GRAPH OF INTERCEPT FORM y = a(x - p)(x — ¢):

° The axis of symmetry is halfway between (_E_ 0) and (* —f—= 0)

o  The graph opens up if a _ﬁ_ 0 and opens down if a __f*a_ 0.

17.) Graphy=2(x —D(x —-5) ¢

s

Converting between forms:

Ly

From intercept form to standard form
® Use FOIL to multiply the binomials
together

] Distribute the coefficient to all 3 terms

From vertex form to standard form

® Re-write the squared term as the
product of two binomials

e Use FOIL to multiply the binomials
together

® Add constant at the end

® Distribute the coefficient to all 3 terms

Ex: f(x)= 4(x—1)2 +9
Fov) = 4 (x -&)\CX AN
For =« (,&\z,x «) €9

{00 = Yy?-8x ttT
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Write Quadiatic Functions and Models

A, When given the vertex and a point

Ly = L -8 @

o Plug the vertex in for (i, k) in y =a(x—h)’ +k

e Plug in the given peint for (x, )

e Selvefore Plugina, i, kinto y=a(x—h)’+k
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Y= A (x4
18.) Write a quadratic equation in vertex form
for the parabola ShOW‘;l\ XY
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19.) Write a quadratic function ii vertex form for the function whose graph has its vertex at (2, 1) and

passes through the point (4, 5). \}-Up&,)( C'} \§ ,Pr ( ¥ S_\
y=a (xny e S

Sza (- 2\)“"i (:K 3)"7]
5= a(i‘) “+ | ‘
S = ba N T
-y — a.=
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B. When given the x-intercepts and a third point
¢ Plug in the x-intercepts as p and g into y = a(x — p)(x — ¢q)
e Plug in the given point for (x, )
(}w\‘}h Q}( e Solvefora. Plugina, i1, kinto y = a(x — p)(x — q)

@\ 720 .) Write a quadratic function in intercept form
for the parabola shown.

w“ N

B. When given three points on the parabola
e Label all three points as (x, y)

e Separately, plug in each point into y =ax® +bx+c
* You now have 3 equations with three variables: a, b, ¢
» Solve for a, b, and ¢ using elimination. Plug back into y=ax" +bx+c¢

21.) Write a quadratic function in standard form for the parabola that passes
through the points (-2, —6), (0, 6) and (2, 2).
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22.) Write a quadratic function in standard form for the parabola that passes k
through the points (-1, —2), (1, -4) and (2, 1). (}&ﬁ' { ‘iz
£ (}u ”’ij/ WSt

0

To graph a quadratic function, you must FIRST find the vertex (h, K)!!

(A) If the function starts in standard form y = ax® +bxte:

1% The x-coordinate of the vertex, h, = o
a

2. Find the y-coordinate of the vertex, k, by plugging the x-coordinate into the function &
solving for y.

(B) If the function starts in intercept form y=a(x— p)(x—¢q):
1% Find the x-intercepts by setting the factors with x equal to 0 & solving for x.
2" The x-coordinate of the vertex is half way between the x-intercepts.
3™. Find the y-coordinate of the vertex, k, by plugging the x-coordinate into the function &

solving fory.

(C) If the function starts in vertex form y=a(x —11)2 +k:
1" pick out the x-coordinate of the vertex, h. REMEMBER: h will have the OPPOSITE sign

as what is in the parenthesis!!
2" Pick out the y-coordinate of the vertex, k. It will have the SAME sign as the what is in the

equation!

AFTER finding the vertex:
Make a table of values with 5 points: The vertex, plug in 2 x-coordinates SMALLER than

the x-coordinate of the vertex & 2 x-coordinates LARGER than the x-coordinate of the
vertex.

Direction of Opening:
If @ is positive, the graph opens up
If a is negative, the graph opens down.

Width of the function:
If Ja| >1, the graph is narrower thany = x

2

If |a| <1, the graph is wider than y = x*
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Graph each function by making a table of values with at least 5 points. (A) State the vertex. (B)
State the direction of opening (ap/down). (C) State whether the graph is wider, narrower, or the

same width as y = X2,
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a b C \ 0
29. The vertex of the parabola represented by y = 2x” —4x—4 is:

)1, -6) b) (1, -5) AE1,2) N1 6)
N
M 2y 7T Y=2() ") o JOEY
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30. The axis of symmetry for the parabola defined by y = x —E;;c+12: /
- a C
a)x=-4 b k=4 c)x=8 dyx=12
v == ¢,
a A 94 APS: x=o

31. A cannon ball is shot into the air and its height in meters is represented by 2 =1.5+23.1¢ - 4.9¢*
where “t” is time in seconds. How high does the cannon ball go? g Use ¢ cLE(‘ | *_

2)23.10m b) 4.78 m d)2.36 m
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32. A basketball player is trying to increase her shot accuracy. She stays in the same position on the
court and increases the arc of the flight path of the ball.

Her coach graphs the quadratic function
1 (y— k) = (x ~ k)’ to model parabolic A Path I
Path I of the basketball. The coach then
Changes certain values in the given Path I
Equation to graph path II. Which value(s)

Did the coach NOT change? &
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