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Transformations of Functions J\ga) <34 gal (1-5)

(Jsih o Bélas V) Luld 1 (2 (J8&h e s ) Al d (1 il @S gadll >
Geometric Transformations: 1) Standard (does not.change shape) 2) Non-Standard (does not maintain shape)
Vertical and Horizontal Translation daad g AN da3y) Y Al ol gadl) ‘
(H. Trans) 4.8 4a 3) (V. Trans) (&asee) Laiy 4a) )
Gsall (h) NMaaydaly) g(x) = f(x—h) k ey Je¥daly) g(x) = f(x) + Kk
Shifting h units right (h < 0) Shifting k units up (k > 0)
\ \e / / \\ 7
\ / ! I V. N N A | [
\ - / | N\ LS e f(x)
f) ==\ | |\ | /| | S g(x) g(x) I(—F*\\: //
(h) e Sl 2a13) g(x) = f(x +h) k SMbay Jiu¥ a3 g (x0) 1= (%) ke
\ -\ N A /1 T\ T 7
i ‘\ 7 I f/g I ; I ‘ ‘ “\\X 1. ‘ ;ff;‘ 1 ]
\ \ ¢ , EAR | f(x)
g(x) 65*\ / 1/ N A T
N /2 : g(x) P
\ / f’( | f(X) 4 2 \\ ‘0 1 a”/f > +
& 1 \%\7‘2 T o 5 \‘\ /ﬁj
Shifting h units left (b > 0) Shifting k units down (k < 0)

Reflection | patSady > ;L

Reflection: A mirror image of a graph relative to aline (e b3 ) Aol (Alal) aci )l A gSaa ) gua 1 ula) 3

g() = f(=x) (¥) el ssaall dsa g@) = —f(x) () AV s52all ds
§ J
4 | oo
- > e = e e e
N | e
A ——H 9@ |
Reflection in y-axis Reflection in x-axis
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¢ g(x) A e Jpaall el A Ligh el gadl) dia ¢ f(x) = Vx = A sl o sladie Wl (1o

Referring to the graph of f(x) = +/x, deseribe the geometric transformations made to obtain the function g(x) ?

T € g(x) 3 f(x) 00 NS puay
-1 gx)=—vx=1+2"(1

|
‘:ﬁ
LI e

gx)=—(Vx-1+2) (2

Non-Standard Transformations Al ) e By gl .
(B8 ubida) Lad) 5 (ol abiia) Lol ) sanall) @
v’ Stretching: Vertically (Vertical Scale) and Horizontally (Horizontal Scale)

o f(x) =x% o=y
Stretching

gx) = f( x) Ladl

LRV ]

Horizontal Expansion Horizontal Compression

g.‘.ub‘j;y.'éﬂ g.ubéw

Vertical Compression Vertical Expansion

88 g i) g cq > 1 S e e

8 0 g ol B (g 0 <a< 1Sl e

v Ifa>1 , Itis either a vertical expansion or a horizontal compression

v If 0<a<1, Itiseither a vertical compression or a horizontal expansion
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Page |3

O Al F(x) 3 g(x) A2 S Al sl ABNe Ciuag g(x) Al F(x) Al AN S3a (1
Determine the original function f(x) of the function g(x) , describe the graph of each function g(x) and f(x)
and graph the two functions?

5
gx) =-+3

5

-5

tlailey Lot Jliial) Ay Bt Sy Frasdly = f(x) J Pl Jhail) aadin (20
Use the graph of y = f(x) given in the figure to graph the indicated function?

¥ A f(x—4)
&
10+ . ' 0
| 5t |
I a5 |
__:'1___:! =i ____\53'- - _:1 >x 10 0 10
T |
_51 |
.‘—]{}—— ‘ 10
¥ B) f(2x) °
' |
10+
| ¥
I T |
—— 1 7 0 5
—4 =2 = 2 4
T |
ol |
.‘—m-— ‘
5
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3Uarall Al bl Jiail )y = x? At Sl e cumi A adl gail) S3) a yall Jlasly (30
Complete the square and explain how to transform the graph of y = x? into the graph of the given function?

A f(x)=x?+2x+1

B) f(x)=3x%*—-6x+2

Compare the given function to the graphof y =x2—1 ? Cy = x% — 1 — Al Jailly slaal) Ahal) ¢ 8 (4w

fx)=-2(x*-1)

Cy=i(x—1)2-1=x%=2x 1Ak Jaaaly sUaal) Al ¢ 8 (5w

Compare the given function to the graphof y=(x—1)%2—-1=x%—-2x ?

A) f)=(-x)*—2(-x)

B) f(x)=—-(-x)*+2(—x)

O) f=(—x+1)2+2(—x+1)

D) f(x)=(-3x)*-2(-3x)-3

fe<0 JLudh y=cf(x) = y=f(x) = Ak Jaill Jugadbacld 83 (6w
State a rule for transforming the graph of y = f(x) into the graphof y=cf(x) for ¢ <0 ?

<0 iy y=flex) = y=f(x) — Sl Jhiaill Jygad saolb 3 (70
State a rule for transforming the graph of y = f(x) into the graphof y = f(cx) for ¢<0 ?
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Combinations of Functions Jisal Ao clilaal) ‘

Aacdl) gf (o pall ¢ | cpandl o) gt lilialh sras day g HME (ladalitla oNLss Qi g FomdSails)) o
3 < C S Tt Mg Ol g )

+ If f and g are functions with intersecting domains, then after combining the functions

by,addition;subtraction, multiplication, or division;'they‘are defined as follows:

1) f+g9)x)=Ffx+gkx)
2) f—-g9®@=fx)-gkx)
3) (f.9®=fkx).gx)

4) (5)(x)=%, gx)#0

g ¢ f ¥l As jidall (1) — addll el e Jlaal) 385 B A JS A @
% In each new function, the domain consists of those values of (x) common to two domains f, g
0= aliall Jandi aid (5] slaici) b dacdl) 30 AS Jlaa paals o

#+ The quotient function domain is limited to exclude any values that make the denominator = 0

f(x) = x* +4x
Find each function and its domain? flgdlaa g Adla U8 aa gx)=Vx+2 @l 280 (10w
h(x)=3x-5
4) f+9X) =
h
B (7)®=
¥ et Composition of Functions J gl s 4 ‘
f tGib (8 fo g JSAl kAl g ¢ f Jlaal quS 5 adsy e
2(x) v" The comosition of functions f and g, written fo g, is defined by:
I (fo@@)=f(g(x) fdrargx) s gdaaghxacxdd
— g For all x, where x_is the domain of g,and g(x) is the domainof f, (feog)(x)= f(g(x))

(fe@(x)# (geof)(x) :ahda
(fogix) = flgx)
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flgr Lol c sl Slagc go f 5 fo g CluSal aagl A ALy B

Find the composition f o g and g o f and identify their respective domain?

1) fo)=x+1 , gkx)=+vx-3

2) fy=e* , g =Inx

3) fW)=Vv1i—-x , gkx)=Inx

g Aaldl) el 3 g ¢ g(x) ¢ fx) ChuSal aa Al ALy 8
Find the composition f(x), g(x) and identify their respective domain?

4) Jx*+1

1
x2+1

5)
6) sin3x
7) e4x—2
¢ [fo(goh)](x) sUaral Al s gbasi Euay R(x) « g(x) ¢ F(x) Jsl 2da i) Ay 3
Identify functions f (x), g(x) and h(x) such that the given function equals [ fo (goh)](x)?

3
8) Vsinx+2

9) [tan"!(3x+1)]?
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f(x): ¢ g(x):xz—z C\JLS\S! “__,ng_hdsh,éu(mw

x2-1
Find the value of each of the following if * f(x) = oy gx)=x*—2
A) (fog)(2)
B) (g-°f)(2)
C) (fof)2)
f(x)=x+8
[folgem)](x) 2 g =22-6 s (110
h(x) =vVx+3

«:(5)(,():% sy glax) 2 f(x) =x+2 iy (120

T(fog)(x)=l6x] SN g(x)wd «fx)=VAx i (130

S (fog) (%) Q8 f()=x%2+1, gx) =sinx <)y (14
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