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Day 8: Combinations of Transformations Unit 1: Intro to Functions
Stretched vertically
by a factor of a r Translated
e Ifa> 1, the graph is do th © oslte vertically ¢ units
expanded besides reflection e If ¢ > 0, the graph
e If 0 <a < 1the graphis 'In:n'de, shifts up
compressed ' e If ¢ <0, the graph
e Ifa <0, the graph is rhoci ‘ton+q| +’m51"ormq+w shifts down
reflected in the x-axis — oaly W' is of fected

Y =@ (K(x-d)Jirg

Stretched horizontally Translated horizontally d

by a factor of 1/k @ units

o If k>1, the graph is — If the sign is negative, the
compressedg P OUTsioc ) graph sl?ifts to t%e right

e IfO<k<1thegraphis |—Vectical Hrans. o If the sign is positive, the
expanded - YRR graph shifts to the left

e If k <0, the graph is Onb O s q("é(j“‘
graph is reflected in the

v (do what it 5043)

The a affects the graph y = f (x) by stretching or compressing Ve elly by a factor of a.

If the a is negative, there is a vertical reflection about the W ards . % )

The d affects the graph y = f (x) by translating hori 20ntq| (& d units.

The c affects the graph y = f (x) by translating VW:OG”U C units.

The k affects the graph y = f (x) by stretching or compressing h@(g‘igd‘g f(;, by a factor of %

u

If the k is negative, there is a horizontal reflection about the _'5'71 Qx_j'_s :

*Does the order of transformations matter? eSS 4 Upaﬂow
€x

@) Reflection - o Yy ;zf[—sfx-z)jw

w i
lq CO /e R % lﬂO(‘:m!‘fa' re-ﬁea‘.«'m QL‘D‘J'{' QXI'.S
2) Decte / Mo SS_‘_‘Z} D:o-in!'katA u'erHoafb l:v a &x-ugap 2
3) Transladlon Compressed holsomtally by afador of Iy

T= transloted 2 units lett and {unt up.
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6raphing: Mapping Notation

If you can successfully figure out the mapping notation for the transformed function, the graphing part is rather

easy. Here is the formula below.
y=aflk(x—d)]+c

(x,y) > (—-l—d ay+r;‘d)e 737)
msdc. (do f’fm quvrl- Funckion child -Funof‘:'.:q

Ex1 State the mapping notation for: y = 3f[— Z(x -D]+1 ) __3 (_ _K. 41 gy + | |
(y, ‘/3 -—3( -+l 3(?)“)—( | |3)

Ex2 State the mapping notation for: y = —%f [—%(x + 1)] -1 (;( ‘j) ——— (2)( | -___9_ _)

(1,2) —s (-21-1,% D(s—g)

Example 1 - Sketching Graphs of Transformed Functions

1. Given the graph of f(x) = |x|, state the mapping notation for
g(x) = =2f(x — 6) + 4 using transformations.

(X,j) e (X"l"(:v )*23 +LI)
b (-3,3) — (-2+6 72AD+y) —ﬂ'(s -2)
2 (0,0) —»(0+6 -29+4) B( 6,0)
c(%,3) —» (3+6 -2(5%{) CY“I,-Z)

D= {x«e;@} Q-- ijéﬁ) déj

2. Using transformations, sketch th-—e
Hint: Rewrite 2x+4 in factor
horizontal translation.

Fd=\[20e2) +1 -
(oY) —> (242, 941)
A (00) -—a(-ﬂ- 011)= ?\(7-,1)
21,1 -—b(—\-z 141 B(ﬂv '1-)—0(/ A — : SN S S

C(u2) —» (£+2 2+t)f (4,3)
D(q)) +( 42 3+I) (L.-;,q)

l.
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Example 2 - Writing Equations of Transformed Functions

1. The function y = f(x) has been transformed into y = af (k(x — d)) + c. Write the following in the

appropriate form:

(a) a vertical compression by a factor of %, a reflection in the x-axis and a translation 3 units
h— TN —

right.

q"/"z_

————— T ——
Q=-

d=t2

gz fU0) > g f ()

(b) a vertical stretch by a factor of 3, a horizontal stretch by a factor of 2, a translation left 5 and
up 4, and a reflection in the y-axis. — ( hoz.'ian-}ql NFI)

g2 (3o > g-3f]7645)

Practice Transformations Given an Equation

a=3 c="4
—1

k"7

d="9

Graph each of the following functions by:

a) Graphing the base function first. (y =x2,y=x,y=x%y= x|,y = ij

b) Listing the transformations.

asge o

c) Applying the transformations to the base functioif -

1) y= 2(x+1)2 -1

(-E)QS& =x*

2& flone d

S shetcd vertially
bafo 2

-r; J_unH; left
| ynitdown

(x,9) —» (X~ ,ly—f)

2
2) y=——-+1
)y X+2

%Qx: y=j—€

2 = None
S-= stretched vert
bafo 2L

T= 2unlks feft lup
(x,a.g)-—)(x-Z,Zg-H)

l3) y=(2x-2)" -1 -)E(x-l?]g-_l

’Bah :&:x‘;

2: oneg
S= Eo:.‘eonﬁ' comp. efo [

T- duatt right, L up
(1) —= (£ +1,9-1)
?‘\(‘1, D — (1"*': "'){(,-"—;‘9)
B(09) — (2.1,9-)2(1,~)

)=

A(=2,4) —>(2-,24-D=N(3F) [AC11) —> A (=) )%
B(-1,1) =2 (~1-1,21-0)=B'(2)1) [B(-1)") >R (2, c 1) = (L l)=d(os 2)
] - )
c (90 —-;(O-I ,20-1)=C'¢y1) o2 (bk x*z) D (-2 — (=3 1 ;9) . A a)
|
A 4 |T :13
\\* vk 3 ‘;
e o T
‘ .......... / :’:" LA i R ;]
*’“J/, N <o, e L[
-M 2 Tr-)\ C o | A
& 4‘. \\ \ un
N )
8 .
| ¥y
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4) y=—Ix-2+1
y=Vx
P - vetical reflection aloout .:c'mq'.:
5. iore
T=2 cight , lvp
3 ﬂ)
N
—o+1)=(2,1)

Q’:y)-—"'(x+2:'3
Alo,0) — (9+2,

201,1) — (1+2 ~1+V=8(39)
c(y2) — m(ur2,-24) =€)

5) y=23x 6)
g=
a-'l nore

S = stetdud vertieally

lbafo 2
her zontally comprsed
—l-f ione
(X}‘f) _"-(l(' ]
A (g0) == (5 2°)= A'(0,9)
g(),)-=> (4 2-0;3‘{%,1)

y=3[x+1+1
g:hd

£ | shekch bafe 3

T= | {Q‘H-’ lqr

(x,9) -—)-(K-l )39 H)
A(-1,1) —> (-1-1,3 14 )= A (-2 W)
2(o) —» (0-1,30+D=2'1,1)
c(1y1) = (1-1,3141)=c'(q4)

baf. Y2
X, 23)
clyl) = (_3-‘,2-1.) :C‘(%L,u)

. y. 1. T w‘\ .......... ; v =l
C H:& gl / pad a-& b ,
1 g . s \Vé_."'
5 o | [ £ P - ~\ 7/
A | A -l ) ~ <
.9‘:-{';(}*’ -
_L,
1 1 3 -
N y=x— 8) y=—(—%(x+1)j 0)y=2IT2-2 Y=L Ax+1) 1
=11 - :XJ 2: nona.
&—|-'L(y l)) { g__ vertical cefle qbout "x“ 5 =VelHeal 5+re+r.h BQ'FO 7
2: Nong_ B hw:gd‘lhl “w W "9“ hon‘to/ﬂt?“ (of"\f beD I/?_

S = horizontgl s+r. bafo 2

T= 4 cight
()(1;% é(?\‘[‘l’l,'ﬁ)
A(-1,D=> (27141,1) = A'(-1)1)
RC0,0) - (2:041,90=R(1,0
(1N => (2141, 1)=¢' (%)

D= horitental stetdr bafo2
“l=d left

(x,y) — ( -Ax -| ,‘a)

(-7 = (U sE)= (1 )1

ACHD) - (<3101 -D 2 A(-371)
E)(O,Q) -+ ("2'0";0) =B (-l,cg

T: 4 lef+ | 2 dowon

(x,9)— ‘.;-_(' ) ZJ-")
A(0,0) — (2-1 era)-z)m*(_;ﬂ)
B({,0D - (3-1,21-2)=R0s,0)
c(42) =>(4-1, 2-1-1):@(4, 2)

Y S
i Y=¥ y
...... ,Q.EF"‘) 4 A Y
N Z0E AN carsformd com =%
------- e BOS” e Ll ey
e -y P I B/l
- =
B R B Az y
y c A
y
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Practice Transformations Given a Graph
List the transformations.
Apply the transformations to key points on the graphi

1) y=3g(-2(x-1))+1 '*x‘ =—f(2(x+1 .
(x‘y)-)z:’!‘:yn,z%gi) ( )): (05,9) L :".f:ﬁ‘;";f@f) y(m)i((:l ) D (-17)-2D(15,2)
IR s ane S-Skl ACe DAL 0B (1Y)
ac(ie ) Flud=(-4= o | B4SB(3s)  F(29 2 (0
- D-»C'(1s, ) i o iy ( ' Gr(},ﬂ)-a 6 (or,-ﬂ)
ottt PR 'J-r{gh* c_z,{)-pc(.lr.)_ io-

= (eflectd vertically

. about"x" @l

S = horzortal compe.
kot
T=d left-

3) y:1 (x+1)-2 (Xn‘d)"—’(x'U “19_-7‘) 4) y_—%f(2x+4
A(22) SA(-3,-3)  E(4D>E(})3)
R(06)>B'(-1,75)
c(z-z)—ac.(-l -3)

‘D(';?.)-‘D (2.,'05)

(x,9) —

c(-y—=>¢ (—u, 1)
D(- yo)—)ﬂ( 3,-!)

L1l Y

€
2.. nona B
S= Comn resScc.l \Kr‘hcn"
J,fo =l A
Te dilefd, 2dosn 1 DIE" T

{.!._9.
Al(-7,5) - (-c;=,- :c,s)
B(- bw)—ny( 5,-1)

T T T T
B g .10

.— -1 -F[Q(xw. -1

e(0,2) ~€(-2,-1)
F(2,9 2 F'(~1,-1)
6(40) 26'(0) 2)

R< Vertical “teflech sn
- Qbout "x" axis

3- Coywy 65((] uy«hm(l
bqfolgr‘/z -

T=. 2 left), { down
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5) y=f(3x—6) Y =7"[3(¥-?-‘)_[

(x'y) --'(‘%4'9-;9)
A(-EJE;)-—-A'(O,(;) D(?.l-z,)—bTD‘(-;:’?-)
B(-22) 2 R'( 5 Y
c(00) — C'(2,9

E(y? —» E'(L;_’ ,?)

6) y=f(-2x+4) Y= F[‘%ﬂj
Cx,9) —"(
AC-6,7) B A'(53)
R(-3-0->RB (35,74
c(-1,2)»C\(25,2)

—x

+2, 'ﬁ) ‘
D(17)—=+D(15,7)

E(7-2 -»F' (—lb‘,—‘z)

Q: hOf}Wﬂ‘}‘QI

) ¢ F A reflection abest
R . f : IU“ Q)‘{_‘j
4 S< hodaaral Corp
N “hafo
o C‘_ T'.-_ 9— (W
2 4 8 8 10 "8 8 10
83 3

SR, T T

7) y=—2f(x-3)+1 &Y -'-(’“'3: 2+

A(-32) - A'(0Y
B(05)—*B(3,9)
C.(‘B,?-)-"C'(6)"3)

R- Vet cal reflection
Qlbout “Kq axls
9. vertical stretth

i y.:if Iix_z 1;=_| . _,_'(x_;)'
(x,tjs —%(321-.3} %)2 [3 _]

Al-or4) = A'(-12,-2)
B(-3,4) —»B(-3, 2

D(3,7-.) _"'DIGT) l)
EGEYE )

befe 2 c(o,0 —»C' (6,9 g
T- 3"3“{'). l qr- S T T I L C Coagd \=inore.

o o 5= compressed et

L 8 O - atreteled hor,

P f“_\ B befo 3

A 1) : T"'(’QYH
c \
o
10 8 G 4 fIZ 1] é 4 [5] g 'IIEI 1
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