Unit 6: Quadratics

(Vertex, Intercepts, and Zeroes)

Guided Notes

Name

Period

**|f found, please return to Mrs. Brandley’s room, M-8.**
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Concept 1: WARM-UP

Simplify the following:

1. (x +2)? 2. (x — 5)2 3. (x +4)?
(%+2) (X+2) (X-9) (x-9) (Y (Xt4 )
et T \};1)\(_,‘-,\* A R Yx W

State the axis of symmetry and the vertex of the following graphs of quadratics:
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Axis of Symmetry: ' = \ Vertex: (| 4 \ Axis of Symmetry: '\ — ‘t Vertex: (1 L )
State the transformations of the following functions:
7.y=—(x—-3)2+7 8.y=(x+2)?%+5 9. y=(-x—-6)2%—-4
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Concept 1: Changing Forms and Vertex aown
Standard Form: y = ax? + bx = ¢
Vertex Form: y = a(x —h) + k
Identify which form the following quadratics are in:
10. y = 4(x+3)* +1 M.y=2x*=3x+7 12.y=4x*—7x+9 13.y=3(x-2)>-8
e A ~ \ L EWaa 2, l IS
Jextex Standard Standard Vextex
In vertex form, (h k) is the vertex of the quadratic. List the vertex of numbers 10 and 13 above.
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M.y=2x2-3x4+7

Zi2) .. 4

12.y=4x*=7x+9
i e

The formula to find the axis of symmetry algebraically is X = ——. Find the axis of symmetry for 11 and 12
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Notice that the axis of symmetry, is also the x-value of the vertex So in order to find the vertex, plug the axis of
Symmetry value in for x and solve for y. Find the vertex for numbers 5 and 6.
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Now that you know the vertex for numbers 11 and 12, and the a value can be found from the quadratic in
standard form, write numbers 11 and 12 in vertex form. y = a(x — h) + k
| - f\ [
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Write numbers 10 and 13 in standard form by simplifying the function
10.y=4(x+3)*>+1

(X+2)(x+3)

(X" +lpx +4
Ly *

q2-C.
O 1 * E | 2 /rf
13. y = 3(x - 2)?
(x-2)(x-2)
=) 220 _Q
"-.g +_\ \)[ \{ ) 4 k‘_t\ |
At o i -\2x +12-8
SR A ' e fl@‘f\ "
( Z ¥V o = ot 3
Yy © 124y + 37 XSO
Put the following two functions in vertex form
14. y =x% - 6x+2 15,y = —2x* +12x + 5
‘-LO o - dell - /_\_1: _1
BT © 2 -0 2(-7y
e 2 9(3%) +12(3) 9 e TR
il (3 Jertex: (3
H=l 4] -2(9) + 3l
7] (3,-7] ~1Q
‘ i R
s o)

Scanned by CamScanner



Concept 2: WARM-UP
Find the axis of symmetry and the vertex of the following functions:

lLy=2(x-3)2+1 2.y =3x%—6x 3.y=-2x*+2x+4
3 } [’0 ‘*’ !
Z(x-lex+9) |z _- \:P—ﬁ'vkp’\ KR i =2 A
e ) \ — = 4 / 7{77\ in A - - = P
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Concept 2: Intercepts and Zeroes =1 AT \

| (z,4'%

Find the axis of symmetry, vertex, y-intercept, and two additional points of each function and use them to graph

the function. Then list the solutions of each function.

y = 3x? - 6x y=-2x>+2x+4 |
Axis of symmetry: % = | Axis of symmetry: ¥ =
Vertex: (|, -2 Vertex: (5 Y'2)
Y-Intercept: [ © ) j Y-Intercept: 4 ‘
Two Points: 7 ¢ l (4 9 \ Two Points: (1.4 \ | 27 A ‘;
Y4 ' YA
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Solutions: \, A 7 Solutions: \, . _7) )
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How can you find the real solutions of a quadratic by looking at its’ graph? Why is that the case?
ﬁndunc‘\ Hhe yg—lﬂTB{(‘ﬁ'\\T‘T \-\ya\ves \hecaus e
ot 1§ what X eguals when Q]:o, :
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Using a graphing calculator, graph each side of the equal sign as a separate function and sketch the graphs
below. The intercepts of the two functions give the solutions to the function. List the solutions below.

1.x%2 —4x = -3 2. —x*+5x=4 3. —x*4+5x=2
Y
6‘ _.’.‘\
51
4 If" \
3- ‘.4
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Solutions: Solutions: Solutions:
I\ \
; o 37, /- | - 1 ——
X=1,73 X=1 4 gas
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Concept 3: WARM-UP
For each of the following, identify the zeroes, find the standard form equation and the vertex.

1. f(x) = (x =2)(x + 3) 2.f)=2x—4)(x+1) 3. f(x) ==3(x+5)(x—3)
Zeroes: \,( 720 7,\1_%;_02eroes\:’L{ e € s Zeroes: X*(D:O X 2 =)
}(\:?_ ‘A:_—j} \:L]‘ ‘,\_:’\
e =TT
\\K:/d"'“) \y:ﬁ}—\
Standard Form: Standard Form: Standard Form:

- 5 Z 3 — 2 al
e ! Vi =S = AT — i L,_}
iy Gl * = lox - et =lpoe TS

Vertex Vertex: Vertex (0
X":-—--".\_ -_E)___E‘J_E)_ ;—)h__.}:?“‘[e:,—l

2(1) 7 X 0 q | AGCART
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Concept 3: Intercepts and Linear Factors
What are the different ways we have seen for finding solutions to quadratic equations?
-Solving for zeroes in factored form

Try this one! (x — 3)(x + 7)

-Looking for the x-intercepts in the graph of a quadratic
Try this onel "

-Finding the intersection of the function on either side of the equal sign

| Try this one! x? + x = 2

e
§
\

NY

-4 -2 F 4

-(This one is new) Graph each linear factor separately and see where their x-intercepts fall in comparison to
the x-intercepts of the quadratic. Look for patterns in these two.

v

I/

f(x)=(x+2)(x-3) s

f(x)=(x+4)(x+1)
f(x)=(x+2) f(x)=(x+4)
fx)=(x-3) ) f(x)=(x+1)
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Concept 4: WARM-UP
State how many total, complex, and real solutions the following functions have:
LLy=3x2+1 2_};:()(—1)2 3‘y=x2—3x-2 |

s C A

- \ /
'.\ ‘f‘
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x\ f.‘
‘\ f} 5
/
2 [} ] ] :\/
| -~ o)
Total: .~ Total: 2 Total: /.
Real: O Real: 2 (1< \"r(H \ Real: Z
Complex: ) Complex: ( Complex: ()

Concept 4: Number and Types of Solutions
We learned how to find the number and types of solutions of functions when given both their equation and their
graph. Today we will learn how to find the type of solutions from just the equation. The key to doing so is the

discriminant.

Discriminant: b? — 4ac

Positive Discriminant: 2 real solutions
Negative Discriminant: 2 complex solutions

Zero Discriminant: A repeated solution

Find the discriminant of the following functions and state whether they have 2 real solutions, 2 complex

solutions, or a repeated solution.

4. y=3x*-6x+1 5.y=x*—4x+4 6.y=—x*-3x-7
(,-L,-\,thl (2)(1) (-4) "= 2(1 () -2\ - 4D (-1)
: r‘ HL}: Y "j q - /)rr’
3,12 i LRE
I 8! e
/ o
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ceal Solutions ) yeal Qlufion S 7 om [\?\(x slutionS

Go back to the 3 warm-up questions and state whether the discriminant would be positive, negative, or zero.
8
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