Vocabulary

e Parent Function

> The most basic function of a family of
functions, or the original function before a
transformation is applied

e Transformation

> A change in the position, size, or shape of a
figure. A transformation maps the preimage to
the image.



Transformation Notes

e If a number is inside the parentheses:
° |t affects “x”

° |t tells you how many units to shift left or right
and does the opposite of what you expect

e If a number is in front of f(x):
o |t affects the “y”
° It is your stretch or shrink factor

e If a number is behind f(x):
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o |t affects the “y
o |t tells you how many units to shift up or down




Transformation Notes

e If a number is in front of f(x):
o |t affects the “y”
° It is your stretch or shrink factor
e If a number is behind f(x):
o |t affects the “y”
° |t tells you how many units to shift up or down

o If f(x) is negative:

€€ 9

o |t affects the “y
o It reflects across the x-axis




Transformation Notes

 If a number is inside the parentheses:

€¢_.Y)

o |t affects “‘x

° It tells you how many units to shift left or right and does
the opposite of what you expect

e If a number is in front of f(x):

€69

o It affects the “y
° It is your stretch or shrink factor

e If a number is behind f(x):

€69

o It affects the “y
o It tells you how many units to shift up or down

o If f(x) is negative:

€¢_ .9

o |t affects the “y
o |t reflects across the x-axis



Parent Function x-aXis reflection

Graph: f(x) = x? 1. f(x) .
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function Right 2

Graph: f(x) = x? 2. f(x—2)
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function Up 2

Graph: f(x) = x? 3. f(x) + 2 A
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function Right 3; up 2

Graph: f(x) = x? 4. f(x - 3)+ 2;
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function x-axis reflection; left 5; down 2

Graph: f(x) = x2 5. f(x +5)=2
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function Vertical stretch factor of 2

Graph: f(x) = x2 6. 2f(x)
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Parent Function Vertical shrink factor of Y

Graph: f(x) = x? -1—f(x)
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Graph and compare the following to this parent
function. Describe what happens to the graph.



, Vertical stretch factor of 2;
Parent Function

right 2; up 4
Graph: f(x) = x? 8. (3f(x— 2) + 4
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Graph and compare the following to this parent
function. Describe what happens to the graph.



x-axis reflection;left |; down 3;
vertical shrink factor of Y4;

Graph: f(x) = x 9. f’\%f(x +1) 43
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Graph and compare the following to this parent
function. Describe what happens to the graph.



Transformations of Graphs
Linear: u"" WY+ [O == u i X

V) A
--The m determines steepness. --The b determines the shift.

~_1 shifts upand ____shifts down.

Pl e o 3
Quadratic: Y~ Q (Y\'(f'\)z £y k = 82 IS

J

--The vertex is (h;[é! ;

~The Q determines Vertical Stretch or Vertical Shrink.

—ifas1, itwillbe a \Jert cal Shvefchn it 0<a<d, itwill be a \lerb cal Shvink

—~The h shifts the graph left and right. —The IS shifts the graph up and down.

~If the O\ is positive it opens up. If itis = it opens down.
—If O\ _is negative, it is called a Rl-@ltc:h‘cn OCyL SS +re A—=a0rs
—This graph is SH\(V\M-&'{Y iC or it reflects itself.

Absolute Value: U = &k?(*l/\\ +k — 8 = |x \
—The vertex is (lm |<\S

— O acts like the slope. - kﬁ shifts the graph left and right.

- E shifts the graph up and down.
—This graph is ngm AT orit refiectsitself.

Radical: Y= 0%+ 77 Y=I%
--The vertex is Qﬂ \ k)

~The O\ determines Vertical Stretch or Vertical Shrink.

ifa>1, itwillbea Nortical Shrekhh ifoca<t, itwilbea \erttead Shviuk

--The ll‘\ shifts the graph left and right. --The k shifts the graph up and down.

~--If the (L is positive it opens up. Ifitis ™ , it opens down.
—if (A s negative, it is called a R{_‘Pum AL4sS ‘HA.L X=a 4 'S

i hj : itTeflectss




Determine the transformations from the parent function.

y=vx+4 (0]4)
~Shifked up U

s - o

By=@x+32+2 (-372)
~Qhifled Left 2
unts and Up
2 wls.

) y=3yvx—2 ('Z,D)
—\l erhicok Lhrefelr

with o factv-of 3.

| —Shifte h‘gmL 2 |
Wk,

S)y=|x+3|—-1 (,3|_\)
— Shifked left
2 uhits  dowi
L walt

3)y = —2(x + 1)? G‘lllh ot
—\evtreald Stredth
witth o fachir of 2.

~ Refluchovt awross
K—OXLS

— Shefded left lunt.

6)y=—2lx-3 (3:0)
-\evhad Streteh
With o facttv o2,

Reflochmn auess
Ha Y=o ks -

= Shifted rrglfd' ~—
2 wts.



Algebra 1 Name ID:

Transformations of Quadratic Graphs: All types

Fill in the blanks with the tranformation or transformations of each parent function y = x°
(The parent graph is the graph with the thin line in blue, the transformed graph is the thick line
in red).
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Use the given function to list the transformations to the quadratic parent.

6)y=—%(x+1)2 7) y=-6(x-2)"+8

8) y=—(x+5)°-3 9)y=%&+9y_1

2
10) y=gx2+7




Answers to Transformations of Quadratic Graphs: All types (ID: 1)

1) Vertical Stretch by a factor of 2
Horizontal Translation left 5 units

3) Vertical Stretch by a factor of 3
Horizontal Translation left 5 units
Vertical Translation down 4 units

5) Reflection over the x-axis
Vertical Stretch by a factor of 5
Horizontal Translation right 3 units

7) reflection over the x-axis
Vertical stretch by a factor of 6
Horizontal Translation right 2
Vertical Translation up 8

9) Vertical compression by a factor of 3/4
Horizontal translation left 9
Vertical translation down 1

2) Vertical Compression by a factor of 1/2
Vertical Translation down 2 units

4) Reflection over the x-axis
Vertical Compression by a factor of 1/3
Horizontal Translation Iright 4 units
Vertical Translation up 3 units

6) reflection over the x-axis
Vertical compression by a factor of 1/4
Horizontal Translation left 1

8) reflection over the x-axis
Horizontal Translation left 5
Vertical Translation down 3

10) Vertical compression by a factor of 2/5
Vertical translation up 7



