Transformations Lesson #5:
Reflections Part 1

Invariant Points

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

Warm-Up #1 Comparing the Graphs of v = flx) and y fj{x}

Part 1 Lo
a) The graph of y = f{x) = x> — 10x + 25 is shown. l‘ ]
Write an equation which represents y = —f{x). st f
Yo — (x2-r6 $2) \
y :
c -x?+/02 -25 T I
b) Use a graphing calculator to sketch v = —f{x) and 4
show the graph on the grid. 5 3\
I
¢) State the coordinates of the invariant point(s). ;
l{'l: J
<610} -H

Part 2
p
a) The graph of y = f(x) = x° - 8 is shown. A
Write an equation which represents y = —f{x). A

Y '(x3—6> ﬂ:'23+8 :

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

| 1

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

(2,0) SH
d) How does the graph of v = —f{x) compare with / y
the graph of y = f{x)? A *
Y
re\cle clion N #Ae X-4¥s '
1.?
Part 3 ;‘
The graph of y = f(x) is shown. 4 7
Sketch the graph of y = —f(x). _ yd ! o
i N, A
5
¥
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26 Transformations Lesson #5: Reflections Part 1

Part 1

a) The graph of y = f{x) = x* - 10x + 25 is shown.
Write an equation which represents y = f{—x).

Yz (DL plz) 425
5: .Z’z

b) Use a graphing calculator to sketch v = f{—x) and
show the graph on the grid.

A+ 0k +RS

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

( 4 25>

Part 2

a) The graph of y = f{x) = x* - 8 is shown.
Write an equation which represents y = f{—x).

3 4

It (2)-2 4= 28

b) Use a graphing calculator to sketch v = fl—x) and
show the graph on the grid.

¢) State the coordinates of the nvariant point(s).
(0 ;8>
d) How does the graph of y = fi—x) compare with
the graph of y = f{x)?

0 repleo,l /()ﬂ n J’}’fﬂ X5

Part 3

The graph of y = f{x) is shown.
Sketch the graph of y = fl—x).
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Warm-Up #2 Comparing the Graphs of y = flx) and y = f(—x) v wr dA 7 \} "
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Warm-Up #3 Comparing the Graphs of y = flx) and y -f_'r(x) or x = fly) [nyense
Py e

Part 1 16 — )
4 I

a) The graph of y = f{x) = (x - 5)* is shown. \ ;\-r? A 7

Write an equation which represents x = f{y) and T e

solve for y. 7 N

(49 T s
- > 6
N1 = A 10
#z'T y-547 ' ’
I’
Yo HH +5 BanEE:
12

b) Use a graphing calculator to sketch x = f{y) and ] r lo

show the graph on the grid. 4 ¥

/

¢) Although there are four points of intersection of the graphs, explain why there are only

two invariant points. Mark the invariant points on the grid.

0+ ptB
\ 4t
Part 2 i A /
10 /

a) The graph of y = fix) = x* - 8 is shown. 4 7

Write an equation which represents y = f~'(x). - ' N

*¥ 3 gtk |
X=y*-§ [ 87 (X
Y 1 LH )

3 X+8 993' o g 25 e

Y - Jors A
N
b) Use a graphing calculator to sketch v =f_'(x) and 4 / 515
show the graph on the grid. 7 i )
¢) Mark the invariant point(s) on the grid. |#l_i
d) How does the graph of x = f{y) compare with the graph of y = f{x)? ;¥
2
Part 3 2‘ f
The graph of y = f{x) is shown. 7t
Sketch the graph of x = f{y). d )
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28  Transformations Lesson #5: Reflections Part 1

Reflections

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

Fill in the following blanks which summarize Warm-Up #1 through to Warm-Up #3.

% Reflection Function Graph

Reflection in the | If the graph of v = flx) is
reflected inthe X-4¥/ 5
then it is the graph

of ﬁ: —?(x)

X-axis

Reflection inthe | If the graph of y =f{x) is
reflected inthe U Ay/s

s then it is the graph
of ‘9: -P(-Z).
v =ﬂ_\’ “1 =X
Reflection in the | If the graph of v = fix) is -
line v = reflected in the line
ey =% =X, thenitis the

raph o :‘F_'a
Y /

@ Given the function y = f{x):
¢ * replacing x with —x, (i.e. x = —x) describes a reflection in the y-axis.

v = f{=x) describes a reflection in the y-axis.

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

» interchanging x and y, (i.e. x = y, y=* x) describes a reflection in the line y = x
x=f(y) or y=f"1(x) describes a reflection in the line y = x.
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ClassEx.41 || The graph of y = f{x) is shown. Sketch:

2) y=) b) y=f=) &) x=fly) ¥

X,
N
1

Class Ex. #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.

a ‘}"‘ | h | ‘ﬁf‘ | C | V‘ |
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Complete Assignment Questions #1 - #7

T

Assignment

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

'd) V h) Vo,
A 51
AT N X I
» » -
I
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2. The graph of vy = f{x) is shown. Sketch the graph of y = f{—x).

a) v b} vy
A 5T
AT TN ) )
< 3 .- .g_j ’
N
Ty \
3. The graph of y = f{x) is shown. Sketch the graph of x = f{y).
a) v h) v
A 4
ATTNT i
- i - -
N
Y Y

4. The graph drawn in the thick line is a transformation of the graph drawn in the thin line.

Write an equation for each graph drawn in the thick line and state whether this graph
represents a function.

o ',_? b ‘3}
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vI=[f(x) /
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5. The function y = f{x) is transformed to the function below. Given that there are invariant
points, describe the location of these points.

a) y=-flx) b) y=fl-x) ¢) x=fy)

6. The point (x, ) lies of the graph of the function y = f{x). State the coordinates of the image
of (x, v) under the following transformations:

a) y=—f(x) b) y=fl-x) ¢) x=/)

Mult.i'ple 7. Consider the graph of the function f{x) = x>. Which of the following transformations
Choice would result in an identical graph?

A. —f(x)
B. fl-—x)
C. —fi-x)
D. filx+1)
Answer Key
1. a)andb) graph is reflected in x-axis 2. a)and b) graphis reflected in y-axis
3. a)and b) graph is reflected in the line y = x
4. a) y=fi-x)is a function b) x=fly)isanota function
¢} y=—flx)is a function d) v=—fi-x) is a function
5 a) on the x-axis b) on the y-axis ¢) on the line y = x
6. a) (x, —v) b} (—x,v) c) (y,x) 7. B
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