Warm-up: ~N
Identify the transformations & r(x)
that map f(x) to g(x). Then |
write the quadratic function. N

© oe(x)

Horizontal shift right 3
Vertical Shift down 5

g(x) =(x -3)2 5




Given a basic function y = f(x), you have learned how to identify M3-206
the effects and graph a function written in the transformation form
g2(x) = Af(x — C) + D.|For quadratic functions written in transformation

In vertex form, the form, A # 0.
coefficient of x is
always 1. Therefore, For quadratic functions specifically, you will also see them written in the form

the B-valueinthe | f,) — g(x — h)? + k,where a # 0. This is referred to as|vertex form. h k
transformation form y

in this case is also 1 ' :
andic leftout of the 1+ What does the variable h represent in the vertex form of a

expression. quadratic function?  Axis of Symmetry, the X coordinate of
the vertex
2. What does the variable k represent in the vertex form of a

quadraticfunction?  the y coordinate of the vertex
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gx) =Afx —CO)+ D

3. What key characteristics can you determine directly from the
quadratic function when it is written in vertex form?

A The vertex (transformations)
A The axis of symmetry

A Direction of opening

A Vertical Dilation



4. Simone, Teresa, Jesse, Aricka, and Leon are working together to
write a quadratic function to represent a parabola that opens

upward and has a vertex at (—6, —4).

Simone I‘ Tevesa

My Function is Ny function is
s(x) = 3(x + 0> - 4 fx) = &(, + o) -4,
Jesse ’I AR CKA

My function is MY FUNCTioN iS

Jj(x) = =3(x + G)* — \. D(X) = (X + 6)* — 4.

1]

Leon

My function is

I‘ Ax) =2(x - 0)* - Y.

M3-207

8



5. Use technology to graph each function. Use the graph to rewrite M3-208
the function in vertex form and in factored form.

5
a. h(x)=x*-8x+ 12
vertex: ¥ (4.-4)
vertex form: _ () =(x 4)° 4
S (2,0) and( 6,0 g 5

h(x)=(x -2)(x )

factored form:
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b. r(x) = —2x*> + 6x + 20

vertex: v (1'5’ 24'3

vertexfurrn:"(x): Q(X l'5)2 24.:

(-2,0) and( 5.0

zero(s):

r(x)= 2(x #)(x 5

factored form:
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C. w(x)= —x?>— 4x

vertex: v(-2.4

_ 2
vertex form: W(X)_ (X 2r) 4

zarols: (-4,0) and( 0,0

factored form: W(X): _X(X 4_)




d. c(x)=3x%—3 M3-208

vertex:

vertex form:

zero(s):

factored form:




6. Identify the form(s) of each quadratic function as either general
form, factored form, or vertex form. Then state all you know
about each quadratic function’s key characteristics, based only
on the given equation of the function.
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a. g{X) =—(x—1)2+9 b. g(x) = x2 + 4x
vertex form; parabola general form; parabola opens up,
opens down, vertex is (1, 9) y-intercept is (0, 0), axis of

symmetry Ix=-2
c. g(x) = —5(x — 3)(x +2) d. gx)=x2—5

factored form; parabola opens
down, x-intercepts are (3, 0) and
(22, 0), axis of symmetryxs= 1/2,
vertically compressed

vertex form or general form; parabola
opens up, they-intercept is (05 5), vertex
Is (0,- 5), axis of symmetry isx0Q



Write an equation for a quadratic function with vertex (1, —2) that

passes through the point (O, 1).

Step 1: Substitute the coordinates of the vertex y = a(x — h)? + k

into vertex form of a quadratic function.

Step 2: Substitute the coordinates of the
other point on the graph for x and y.

Step 3: Solve for the value of a.

Step 4: Rewrite the equation in vertex form,
substituting the vertex and the value
of a.

y=a(x—17—2
1=a(0— 12— 2
1 =a(-1)?— 2
1=a(1)— 2
1=a0—2
3=a

fix) = 3(x — 1)? = 2
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2. Dawson and Dave each wrote an equation for the function M3-211
represented by the graph shown.

AY
Dawson & Dave I ﬁ ° 14
y=al(x + 1) -3 y = alx + 3)x - 1) 4
At 4 Dt = D /
O=all +1)* -3 =7 = a4 3R = \\ . i/
O -\Ya .- 3 -3 = al2)(-2) * \ x
-3 = —4a -6 -4 [\ 2 4

3=‘4a E \ -,/
a_é a:i it

- 3 y = 7(x + 3)x - ) 4
y =glx+0D*-3 .




3. Write an equation for a quadratic function in vertex form with M3-212

vertex (3, 1) that passes through the point (1, 9).

y=a(x -3)° 1
9=a(1 -3° 1
9=a( 2)° 1
9=4a 4
8 = 4a
—_ f(x)=2(x -3)° 1



\

/ ﬁ

@ f(x)=2(x—3)2+1 \ /

Vi




4. Write an equation for a quadratic function in factored form with M3-212
zeros at x = —4 and x = 0 that passes through the point (-3, 6).

y=a(Xx)( x #)
6=a( 3)( 3 4



7(x) = —2x(x + 4)




5. Write an equation for a quadratic function in vertex form with M3-212

vertex (—1, 6) that passes through the point (-3, 4).



6. Write an equation for a quadratic function g(x) in vertex form M3-212
given the graph of g(x). Ay
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