Class_03 Sep 15 - More Transformations
Sunday, September 11, 2022 2:36 PM

Tonight's Class:
o Wifi
¢ Learning Center & Career Advisor info
Check-in
More about Transformations
Inverses
Polynomial Functions

wifi

SD35 -Secured-Students
username: your pupil number

password: __ __ _ _  §5§
\/_/ \~"V_/
First 2 letters  First 4 numbers
of your of your
first name pupil number

Learning Center Info

LEC

LANGLEY EDUCAYION CENTRE
st 97

Learning Support Team

e, %
"~ Learning Centre

Open 9:00am -8:00pm
Monday-Thursday — Room 178

Courtney Markin | cmarkin@sd35 be.ca

- Career Advisor

Leyla Baluoch, at school on Wednesdays, 9-4:30
https://lec.sd35.bc.ca/
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https://lec.sd35.bc.ca/

- LdIECI AUVIDUI
Leyla Baluoch, at school on Wednesdays, 9-4:30
https://lec.sd35.bc.ca/

Student Student Moodle  Ne|
Resources  Success Courses &

) Community & Health

¥ B
.- X Supports
Career Resource Centre

Grad Information

Book an LEC Career Advisor
appointment with Leyla Balouch
o
Book Online ('
Check-in

-fill in the table in your notes, page 12
-compare your answers with someone else
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1.3 Combining Transformations

Summary of Transformations. Original Equation, y = f(x)

Translations
Graph moves... Mapping
A/ PO Jown 4 () (3=
o w = = (X, Yt5)
yIe lefe 2 > (x-2, y)
L I > (xee, )
v g
Stretches (expmgmu 4 Com\or(_('j‘l'bn_s)
Graph is stretched... Mapping  (%49) —>
y=5f(x) V£ L»S — CX) Sj\
3o 2 s
G NG % | 2 (0 %)
y=r4n _"{i hocizont M - ( \/7)( ) y)
’—f'[l ] ==
Y owE L, 32 - (2., 9)
—
Reflections
S Reflects across... Mapping
LonS = —f(x R
= ( w X—AXS C)(Q‘é)“) CX;";Q
w J:=,f(/jx) y,—;{x\s CX/‘})’; (_Xi‘ﬁ->
it -1
ek
g
Vertical stretch, Horizontal
factora translation
f 0 k
y =af(b(x-h)) +
/ :r:;tiul
Horizontal stretch, translation
factor 1/b
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Started this last time.......
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STRETCHES - horizontal and vertical stretches

When y = f(x) is changed to y = @ f(x) . each point on the original
graph has its y-value multiplied by “a
This is a vertical stretch, by a factor of a.

When y = f(x)is changed to y = f(hx), each point on the original

graph has its x-value multiplied by the reciprocal of b. This is a

. - 1
horizontal stretch by a factor of 3

Otherwise, we call it an expansion.

MR,

When the stretch factor is a number between -1 and 1, we call it a compression.

J!

Examples
a) Identify each change, when y = f(x) is changed to:

v=8fx) Vo =38 ] = f(n HOP 3 \ y=
= f[L .\-J 4y = fx) v
HE e

b) Write the new equalinn that causef
ran

V ertu,dl vtr-:bsh by

Horizontal <

v=_f(x))o be stretched as follows:

byE

J= 7[(5X>

'lhc graph of y = f(x) is shown at right. When changed to y =3 f(x),

o identify the transformation VE, 3

» complete the table and mapping

e sketch the graph of y=3f(x) Image points
x|y D)
24 -2 |12
-111 =13
00 o |o
11 (e
2 4 PARRDA
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To Try
The graph of y = f(x) is shown at right. When changed to y = f[%x] ,

o identify the transformation ~ HE J"a X
* complete the table and mapping

e sketch the graph of
_(1 ]
yv=f|—x
A Image points
x |y 2% 1Y
0|-5 0 |-5
10 2|0
3|4 Lt
510 1o | ©
6 -5 [z |-5

(x.n— (2, Y )

o\ C 19 ~h

To Trv
The graph of y = f(x) is shown at right. When changed to y = - f(x).

. - . . | —a XI'S
o identify the transformation \[s Jy b ) ﬂ’f‘é e flecd across X—2
* complete the table and mapping

o sketch the graph of y = —%f (x)
Image points
x |y X |7hY
0 -5 O | 54|=2%
1 0 I o
3| 4 3 |2
50 5 |o
6 -5 L |%

= (X, ‘—2{;)

Textbook p 28: 3b, 4b, 5-7,9, 12
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Already filled in, above!

1.3 Combining Transformations

Summary of Transformations. Original Equation, y = f(x)

Pre-Calc 12 — Unit 1

Page 12

Translations
Graph moves... Mapping
y+4=f(x) (x,¥)—
y=5=f(x)
y=flx+2)
y=[f(x-6)
Stretches
Graph is stretched... Mapping
y=5f(x)
2y
y=fl4x)
ver(L)
Reflections
Reflects across... Mapping
y==f(x)
y=f=x)
Vertical stretch, Horizontal
factora translation
¢
y =af(b(x-h)+ k
e X
Vertical
Horizontal stretch, translation

factor 1/b

Pre-Cale 12 = Unit 1
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If more than one transformation is applied to a graph, does the order in which the
transformations are done change the final graph?

Worksheet - each person will receive a copy to fill in.
Compare/discuss with others in your group.
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v = f(x) is shown on the grid

e Reflect across the x-axis and sketch the result. “

* Take that graph Original Reflected 0
and translate it 4 -

units up to get
your FINAL
graph

NSk
b fha | Ov| g | =

IR EEEEEY [ )

FINAL o

v = f(x) is shown on the grid

e Translate 4 units up and sketch the result

e Take that graph and reflect it across the x-axis to "

get your FINAL graph -
1L
L
Original Translated :
x )]
o
G 40—
3 | 2 !
; : 1 LI | ] LI 12 1 4 % & L) |l
FINAL v
.
b

Conclusions: Yes, it makes a difference. The order in which we do a
reflection and a translation changes the final result.
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v = f(x) is shown on the grid

e Reflect across the x-axis and sketch the result. '

e Take that graph
and translate it 4
units up to get
your FINAL
graph

Original Reflected o
X .r x _‘9 ?
414 - [~% / A
06 o |-¢ ; Ww
2|2 2 |-2 — . 1 . e
4 2 <2 IR ] N1, T T I Ot 1]
q ;//Aﬂf(“*eg
FINAL \
X [y :
Lo ]
o |~2 b
2 |2 "
4 12

(xzj) — (x, -j*‘f)

v = f(x) is shown on the grid

e Translate 4 units up and sketch the result

e Take that graph and reflect it across the x-axis to
get your FINAL graph
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Original Translated ./g\ V‘q’ y
x|y A | ysd /f
Gl carn TN\
212 3‘ ..(.;.i.-a.sa‘|II:14<.1-JJ|:
4]2 ¥ |6 4
FINAL b I
g+t 1/
fﬁf -4 \;
9 |-10 e
2 |4 .
4 1-¢ '
(x19) = (5 =G+
o0R, szﬂw/’ﬁ”‘a ’

(xlg)"> (%) =Y %)
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ES-::.]] .......
‘more than one transformation is applied to a graph, does the ﬂrdgr% whm_lf' ﬂlﬁu an Loth
“ausitormations are done change the final graph? ncha
$ 5/«”"‘) 5,?” var<Lle -
(,‘\ \

ot €437

Apply transfurmatmn,)m tﬂls r(:ﬁcr to gl: tg%g%raph‘;@ A/ ™ Fet‘?")

2) all dnsletrony A’P___l?_ﬂ

a3l
—  adsb
Example List all the transformations, then give the mapping,
‘/:(‘\~ + 3 \
(1 ' b dpsi/ond -
a) y=—4f [E(x-a))»,ﬁ\uf ¢ b »J: e
WE by +

(X/ﬂ) = (2x+3, —1y +6)

FfacTor first Il
TE There” & Lbn'z-?/\(*l
Stretel and Aomsl<hon

b) y=2/(3x—6)+5
N~

y =280 ©5

(x);),; (—§><+7-,2;+5>

Example

Identify the transformations that need to happen, to change the graph of ) = f(x) on the
left to the graph shown at right. |

,,,,, ine the equation of the graph at right.

M

LSO
2 + -‘: H 2 , 2 Uu 2 ‘
_ JAl |
D oot acnss §= (xiy) = (-x, y*3
— refiee
“wme bz
_wr }
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Combining Transformations — Radicals
The changes we have discussed work with any function. Here are some
es s relating to the base radical function y=+/x.

1) List the transformations that occur when the base radical function is changed to:

... Give ther \NC Ji R 1 ~Lf \ __Q)
9= (0D e (k) (axet, 3

1
_\'+9 25\{

@g
\
B\

C L/} anl ceflet-<cgor )

A_=vrt
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Ytq= 3 V=30t

2) Given the mapping, which acts on the base radical function;

equation.
(x,y)—> [5.\- + 2.%_\' -4

HE by S right 2 g:’z
\C l;_ don 4

3) Complete the table of values for the base function, y = \/_\_ and for the transformed

equation, = —2+/x+4 —3. Give the mapping, and the final graph’s domain and range. v - _Qy _3>
y=iR k-2, T Ukf, dow 3 6 ?) (x-¥,

l . l Y ] 25 wl

© _1.} «5 - - i s

s | IO nrr
IZ-"'” | S 10 < ) S S IS O YOO 05

4’-\»70_\ o)

I
4
9.
6

4 g ff:ﬂﬂ::ﬂ::;::
L7_

[

)

domain: {xl X =4, XEWZB
range: {L}\ g -3 \(}61\2‘5

(X/?) — (x ~4, ’,2; ~2)

mapping:
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1.4 Inverses
Inverse Operations

@ The operation that reverses the effect of another operation.
Examples of inverse operations?

ﬂJcltﬂ /S\AL’I(f"“%”"j
MV( }/Q/(WA»(

Spea—rvot )/ Sy
Inverse of a Relation

The inverse of a relation is found by interchanging the x-coordinates and y-coordinates of
each of the ordered pairs in the relation. Each ordered pair in the relation, (x, y). is changed

to the ordered pair (y,x) to form a point on the inverse of the relation.
> {0, (1, (42 (33)

Plot the original points and

Example For the relation {(0,0) (1,1) (2,4) (3,9)}, what ordered pairs fo
e

\@\NR -

o
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24,0 0,) 433

|~ Plot the original points and

connect them.

\[\J\)E ﬁSE

Do the same for the inverse

>

» points.

What do you notice about the

two graphs?
e chrorns of

Example

My e
ZAOA 374‘4/’ aq

‘M‘ {,“;»L 3::><

Unit 1
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a) Complete the table below for the equation f(x) = 2x+3. Plot the points on the grid and

connect them with a line segment.

b) Complete the table for the inverse of f(x). Plot these new points on the same grid and

connect them with a line segment.

7
D
")FQ ¢ , a function inverse
“ NS
/‘ v=/(x) x=f()
R y=2x+3 ‘)
o (C} —
/{/ [4 X ¥ X ¥
< 4 > —4 Z("‘O‘f‘ 32 —_ .
= -5 5 Lf
> -3 p(2)43 23
=3
1 26042 \ -1
=
0 2(6)4 3 2|0
/ =3 .
¢) Use the graphs to complete the table below.
Original function Inverse
domai
g |- £x 20, XEBY| x| -5 x23 xRS
range

fyl 52422 ) em

{y)-42y 20, yerS5

x-intercept

\)sm;) Fiy ij"w‘ y: 2x43
\d’yso y ‘9: 2X+g-;>

PR R A5

[ 2/

~)
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let y=0 =22
=72

<% = 2X
(26,00 = "%
y-intercept

(0,32)

(30)

(o, = %)

Worksheet - each person will receive a copy to fill in. (back of the worksheet done earlier)
Compare/discuss with others in your group.
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INVERSES

Consider the graph of the relation shown.

a) Sketch the graph of the inverse 44
relation. L
8
b) State the domain, range and L
intercepts of the relation and its inverse. s
s
¢) Determine whether the relation and 4
its inverse are functions. .
d) State the coordinates of any invariant 2
points. < 9/ 4
10| -0| -8 -7| -6] -5 4| -3] -2| -1 1023 fas |6 |7 |8 [9 [10
A
Z
3
-
s
)
-T
e
]
v '{F
Original Relation Inverse Relation
Domain
Range

x-intercept

y-intercept

Is it a function?

invariant points
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C_03 INVERSES

Consider the graph of the relation shown.

a) Sketch the graph of the inverse 44
relation. L
8
b) State the domain, range and L
intercepts of the relation and its inverse. '\ \ s
da 5
J
¢) Determine whether the relation and 4
its inverse are functions. .
d) State the coordinates of any invariant 2
points. 10] - -a| 3] -2] 1 102 3 Ja s |6 |7 |8 |9 |10
E]
)( Y iryerse 2
i 3
-Glo ol-¢
) ca
-4 Y- =5 R s
o |4 4|o % :
2|2 2|2 5
612 2| c 8
]
A F'{F
Original Relation Inverse Relation
Domai
omain {XI\CfoC, X € Tf\} {X’O‘X—‘"" X(ﬁ?‘s
Range
¢ {ylocy=", ye R} {yl-teyze, Y<m3
x-int t
rTncrccp (-L,o) (4 )
y-intercept (0, “l) (o ~¢)
Is it a function? Yes r\j o
invariant points
P (2,2)

Unit 1 Transformations Page
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The graph of a relation and its inverse are always
reflections of each other across the line y = x.

Example

Find the equation of the inverse for the function on the previous page.
Flx)=2x+3

O/ GUVA
( [ e MAQLI'D
) drade X5 and g e gpueton

2> Sole At new ezud—mq , isolehng Tk ’(9’ Feron

Yrade 2 X :23—\—3
3 _

notaton
Hr oS R
So ‘Vﬁ -

L5 Y -3
X-3 =29 e
X/2—-'§, ;j -?;;L@goﬁx
Z

Example Find the equation of the inverse for f(x)=(2x—1)" +4;

Y = (2>L'—|>2 + %
\> erclc: >i': (Zyﬁl\) + if

2y bt by o [y :&E;:§?

T 1T
et B o ;:_Li——— Jut
o 2 o 4
T s de Tt oisten
a T

‘H’\ds <'f-frv;¢ B Laxu&( 4/lb(
hugse > NPT 4
Somc fwn .

Why do we put in the +?

We need it when solving an equation by square-rooting, otherwise we wouldn't get all the
solutions:
Jyz 25
K =5

Unit 1 Transformations Page 15
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Find the equation of the inverse for f(X)=/4x-5.

Example
1) sk (kﬁ:@?;ZEWZ A
2
2) sohe X - i :i
2rs = Ay
4t A
Example  Find the equation of the inverse for /(x)= ;:j: _
\)%M& Xz%%%é }= %ﬂisr_ ]

<7
)}g Shown is the graph of f(x)=(x+2)".

Example
a) Graph the inverse of f(x) on the
"-\ same grid.
b) How can we restrict the domain of

\ f(x)so that the inverse graph is a
3 0 b _' function?

Use only one hel B
o€ e ooy

For next class
Due: Chapter 1 Hand-in due Tuesday, Sep 20 ]

Prepare for Chapter 1 Test on Tuesday, Sep 20
- Make sure you understand how to do all questions on it.
Complete the assignment, then check your work against the

posted solutions.
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- Additional review worksheets (with solutions) are posted on the
class website.

More Chapter 1 Practice available in textbook
= (1.1) p 12: 2, 3cd, 4ac, 5, 8, 11
= (1.2) p 28: 3b, 4b, 5-7, 9, 12
= (1.3) p 38: 4, 53, 6, 7abcd, 8, 9ce, 10ab
= (1.4) p 51: 1b, 23, 3ac, 5ae, 8b, 12a
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