Transformations Lesson #3:
Reflections - Part One

Invariant Points

Invariant points are points on a graph which do not move after a transformation.

Comparing the Graphs of y = f(x) and y = —f(x)

¥ \
Part 1 o
a) The graph of y = f{x) = x> = 10x + 25 is shown. \\ )|
g > Write an equation which represents y = —f(x). ST HEA [
- = x-)0
a' g =X “10x +25 \
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show the graph on the grid.

' a& ~x +ox ~25 - ‘ L
’a 7(%, Use @graphing calculator to sketch y = —f{x) and : ] ] i
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¢) State the coordinates of the invariant point(s).
(s5;0)

Part 2 /
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a) The graph of y = f{x) = x> - 8 is shown. W |
Write an equation which repre?nts y =—f(x). 0

i _ —-x—f’
Q") 3 0 ¢ X+ 8

b) Use a graphing calculaté?to sketch y =—f(x) and
u show the graph on the grid.

< >
C’\' ’37 ))State the coordinates of the invariant point(s). ! ] 1 i
0,8 (2,0)

? d) How does the graph of y = —f{x) compare with
0,
Q ) the graph of y = f(x)

U
-

~

1
4 C‘\

re: /tc M m#@ K=-0-x($

Part 3 Z‘

The graph of y = f{x) is shown.
Sketch the graph of y = —f(x).

If we replace y with —y, then y = f{x) becomes —y = f{x),
which is equivalent to y = —f(x).
So the replacement in this example is y — —y. Y
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90 Transformations Lesson #3: Reflections - Part One

Comparing the Graphs of y = f(x) and y = f(—x) ‘(: ( :)
=
\ [
)( Part 1 t o
S
» a) The graph of y = f{x) = x> = 10x + 25 is shown. \\ )|
Write an equatiop which represents y = = fl—x). , A [
MmefP ¥ ;’ (—x — Io(=x) +2§ / \
- - ] ," 1 >
(49) Eng) 4= xHiox 428 P AREALE
(S )O) - C 5)0)3) Use a graphing calculator to sketch y = f(—x) and 15
show the graph on the grid.
¢) State the coo 1nates of the invariant point(s). 46
0,285 '
1 ,J
Part 2
a) The graph of y = f(x) = x> — 8 is shown. ALA
Write an equation which r?resents y =fl—x). 0 A
a = ( -x) -8
3 s
c-x-8 :
b) Use a graphing calculator to sketch y = f{(—x) and
show the graph on the grid. -« 1 : >

¢) State the coordinates of the)nvarlant point(s).

0, §

~

d) How does the graph of y = f{—x) compare with

the graph of y = fix)? A

weHehion on fle J-Ax,‘s

Part 3 Z‘

The graph of y = f{x) is shown.
Sketch the graph of y = fi—x).

If we replace x with —x, then y = f{x) becomes y = f{—x). 5'
So the replacement in this example is x — —x.
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Comparing the Graphs of y = j(x) andy = f1(x) or x = fly)

¥ \
s Part 1 P ﬁ' A & ?
a a) The graph of y = flx) = (x = 5)? is shown. P ol

Write an equation whic epresenﬁx = f(y) and

solve for y. 3 K’S') : =>
@’5)"(3 )zmrr )

S~

A

f";) SwAP
--a—,(

b) Use a graphing cal lator to sketch x = f{y) and
show the graph on the grid.

P

¢) Although there are four points of intersection of y
the graphs, explain why there are only two
invariant points. Mark the invariant points on the grid.

Part 2 B/

a) The graph of y = f{x) = x> — 8 is shown. 4
Write an equatlon v&nc&represents y=7r1).

s SwAP Sanss” T
,s&,,,g. Yxrg ]”:" ResSolVz & sis REEN

) Use a graphing calculator to sketch y = /~!(x) and L
show the graph on the grid.

Y

|
J

~

) Mark the invariant point(s) on the grid.

4‘3'3,\

d) How does the graph of x = f{y) compare with the
graph of y = f{x)?

Part 3 Z‘

The graph of y = f{x) is shown.
Sketch the graph of x = f(y).

If we replace x with y,, and y with x, then y = f{x) becomes x = f(y).
So the replacements in this example are x — y and y — x.

Un
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Reflections

A reflection is a transformation which reflects (or flips) a figure about a line.

Fill in the following blanks which summarize the previous investigations.

Reflection Function Graph

‘hs ' If the graph of y = f(x) is
VQ/ (0- Reflection in the | reflected in the ¥ “aﬂg‘

then it is the gra

or Y= x)

X-axis

hon zonta |

If the graph of y = f(x) is .
Reflection in the reflected in the = S

yeaxis then it is the
of 9 = i =% )

If the graph of y = f(x) is
‘ Reflection in the reflected in the line

A‘?om §=5 thenltlsth
line y = x raph of 3
or ﬂ—i “(x

Given the function y = f(x):

* replacing x with —x, (i.e. x = —x) describes a reflection in the y-axis.

= f(—x) describes a reflection in the y-axis. (X) a )—36,‘ y

* replacing y with -y, (i.e. y = —y) describes a reflection in the x-axis.

-y =f(x) or y=—f(x) describes a reflection in the x-axis. (’(la ) -)(‘A ) -a)

* interchanging x and y, (i.e. x —= y, y — Xx) describes a reflection in the line y = x.
x=f{y) or y=f"'(x) describes a reflection in the line y = x. ()( ) ) - 5 K)
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Class Ex.#1 | The graph of y = f{x) is shown. Sketch: X =2 =x

a) y =) b) y=fx) ~h. onr Ha ;‘aw‘s
.@. ?y}.c ;..g. ?Z} (S SR ST AT S S (x ){ )
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©) x=fb) 1 XED v,
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ClassEx.#2 || The graph drawn in the thick line is a reflection of the graph drawn in the thin line.
Write an equation for each graph drawn in the thick line.

: QA fv=(x) QA fv=(x) (‘ k QA %v €))

5
J

¥—3 ¥ ¥
‘ !I=(""(x) ‘(1-"49(‘*) &Z- (x)

Complete As‘gignment Questions #1 - #6
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Combining Reflections

Part 1 - Transforming y = f(x) to y = —f(—x) x-> gl N

971
The table below shows how to “build” y = —f(—x) from y = (Y.

zrz
Transformation Refplacement Curre.nt 5
orxory Equation
1. reflection - Y =1
in the x-axis J J =-f - -
Y=-1fx) < il
2. reflection X = —x = —A-x R
in the y-axis y=-x c V
Q+
2 1

The transformations in the table are applied to shape A in the order shown.
The images are shown on the grid.

a) Complete the table below to determine the equation which results from changing the order
in which the reflections are carried out. \

A

Transformation | R¢Placement [ Current k\ ;&
for x or y Equation ll

1. reflection __
in the y-axis A= A a ‘p (’ﬂ ) < >

2. reflection - —a = P( ) ¢ 7
in the x-axis g )—# 3 —-_ P "‘X) wI 5J
y

b) On the grid above, sketch the image of shape A under the combinations of
transformations in a).

¢) Does the order in w ﬁthe reflections are cmL il out affect the final 1% d M

d) Describe two sets of transformations, in order, which can be applied f ’ a J

to the graph of y = f{x) to produce the graph of y = —f{—x).
D refl ontle x—au% @ Ma/ ona—a.u}
fhen "H on j‘ﬂh\s Hon L on x-axd
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Part 2 - Transforming y = f(x) to x = f(—y) and x = —f(y)

95

In each case, complete the table and sketch the combination of transformations on the grid.

Transformation Retgla;e(;rl-li’nt Current Equation Transformation Retgiageél;gnt Current Equation
U o — 1. reflecti _ _p[
whte | Komx | g=FCx)  |"aE | gex | k=Fly)
2. : _ 2. : K=
pee |geon | k=FCy)| | MEE | xmox | TT R
| A A 77
R A A
5 5
/ A
——
X ] .@
< = < :
‘
2
5 5
\j A}
Transformation R(igla;e;;lgnt Current Equation Transformation R"il(’)i_a;e;'l}i’“t Current Equation
1. reflecti > S K 1. reflecti
PR | -y }I e E)( y | | gemn | x=FL
== .9
R yer | =Pl R | go-g| <Pl
A A
y y
5k é 5k
~)
2 < >0 ®
X
% 1l % ] 'F
S—
K O
51—\ 5
Fif \J
a) Describe two sets of transformations, in order, which can be applied
to the graph of y = f{x) to produce the graph of x = f(—y).
orde~ I
b) Describe two sets of transformations, in order, which can be applied

to the graph of y = f{x) to produce the graph of x = {y).

Complete Assignment Questions #7 - #14
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