Transformations Lesson #6:
Reflections Parrt 2

Warm-Up

In the previous lesson we had the following note:
Given the function y = flx):

* 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= f{x) or y=—f{x)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=fly) or y -f_l(.r) describes a reflection in the line y = x.

Class Ex. #1 Write the equation of the image of" 1
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= a) v=x" after areflection in the line y = x -
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b) v = 10" after a reflection in the y-axis 3 =)0
¢) y=-/x after a reflection in the x-axis. \5 - - S/’[,
ClassEx.#2 | Describe how the graph of the second function compares to the graph of the first function.
£ a) y=x° 4 b) y=2" ¢) y=sinx
[Tt y= x> or j:(43 x=2 ¥ =sin (—x) |
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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
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34  Transformations Lesson #6: Reflections Part 2

Class Ex. #4

a) Sketch the graph of fix) =

6
. 213 "
x> +3 _\j t=2-3 >

b) Write the equation for ya

) y=-fl) i) y=fln) i) x =) Wzk-@c =L T
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¢) Sketch each graph in b) and state whether the graph represents a function.

i) y=—fx) i) y=/fl-x) i) = fly)
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ClassEx.#5 || a) Given flx) = 3x + 2, determine:
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b) The graph of y = 3x + 2 is given. Sketch each graph in a); Y=
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The graphs of y = f~'(fix)) and y = f{f~'(x)) will always be
~ the line with equation y = x regardless of the function f.

Complete Assignment Questions #1 - #8
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Transformations Lesson #6: Reflections Part 2

Assignment

1. Write the equation of the image of:

| L .
a) v= < after a reflection in the line y=x

b) y=x" +x after a reflection in the y-axis

¢) v=|x| after areflection in the x-axis.

d) yv=-/x-2 after areflection in the line y = x

e) v=x>+ 1 after a reflection in the y-axis

f) v=cosx aftera reflection in the x-axis

2. Describe how the graph of the second function compares to the graph of the first function.

a) y=3x+1 b) y=3x+1 ¢) y=3x+1

y=-3x-1 v=-3x+1 x=3y+1
d) y=10" e) y=10" f) y=dx

Jx

y=10" y=-10" y= 2>
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36 Transformations Lesson #6: Reflections Part 2

3. 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.

a) l‘ b) 1| v i
yi={3 =+ 2f2 :i ) 47
i / /
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4.a) Sketch the graph of f{x) = (x - 1)2. ::.i
b) Write the equation for: -
i) y=-flx) i) y=fl-x)
. il
iii) x = fly)
'
¢) Sketch each graph in b) and state whether the graph represents a function.
i) y=-flx) ii) y=fl-x) i) x=Ay)
Y Yy Vi
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Transformations Lesson #6: Reflections Part 2

5.a) Sketch the graph the semi-circle of flx) = "'-T-"' 16 - x2 .

37

4

b) Write the equation for:

i) y=-x) i) y=A-x)

iii)x = fy)

41.'!

¢) Sketch each graph in b) and state whether the graph represents a function.

i) y=-lx) i) y=fl-x) iii) x=/{y)
Vi Vg Vi
E st 5
- > >
Y Y Y
d) State the domain and range of each graph in c)
i) ii) iii)
Domain
Range

M“hiPIE 6. The graph of y = 2x is transformed to the graph of y = —2x°.
Choice Consider the following statements about the transformed graph.

i. Itisareflection of the original graph in the x-axis.
ii. Itisareflection of the original graph in the y-axis.
iii. Itisareflection of the original graph in the line y = x.

How many of the above statements are false?

A. 0 B. 1 C.

b2

D. 3

7. How could the graphof y = 2x° + 1 be used to graph y = 2x° + 17
A. Vertical translation of y = 2x7 + 1.
B. Reflection of y =2x” + 1 in the line y = x.
C. Reflection of y = 237 + 1 in the x-axis.
D. Reflection of y =2x” + 1 in the y-axis.
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38  Transformations Lesson #6: Reflections Part 2

umerical [ YIS oraphs below represent transformations of the graph of f(x) = x*.
Response

1. y 2. y
3. y 4. y

Match each of the graphs to the statement below.

The graph represents f{—x)
The graph represents fix + 2)
The graph represents f~'(f(x))
The graph represents —f{x)

Answer Key
1 1 3
l.a) x=—ory=— b} y=—=x"-x c) y=—|x|
v X
d) x=+y-2orys= ¥+2,x20 e} y= x4 fy v=-cosx
2.a) reflection in the x-axis b) reflection in the y-axis ¢} reflection in the line y = x
d) reflection in the y-axis ¢) reflection in the x-axis f) reflection in the line y = x
3.a) x=3-(y+2f0r y== V3i-x-2
x+ 2 —
b) yv=(—x+3)-x-2)(x-Dory=—(x-3Yx+2)x+4) ¢) y=- 2 df y=—/x
X+
4.a) parabola opening up with vertex (1,0)
b) i) y=-(x- 1 i) y=(-x- 1 ory=(x+ 17 iii) x=(y- 1)
¢) i) parabolaopening down with vertex (1,0). Isa function. ii) parabola opening up with
vertex (—1,0). Is a function. iii) parabola opening right with vertex (0, 1). Is not a function.
S.a) top half of a circle with centre at the origin and radius 4
b) i) y=-16 -x% i) y=116-x? i) x =116 - y?

¢) i) bottom half of acircle with centre at the origin and radius 4. Is a function.
ii) tophalfof acircle with centre at the origin and radius 4. Is a function.
iii)right half of a circle with centre at the origin and radius 4. Is not a function.

d) i) Domain: {x| 4=sx=s4, xENR} Range: {y| 4=sy=0,yENR}
ii) Domain: {x| 4=sx=s4 xENR} Range: {y|0=sy=s4,yER}
iii)Domain: {x|0=sx =4, xE R} Range: {y| 4=sy=4,yENR}

6. B 7. D 8. 3421
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