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f(x) :ab;?_h—l—k at0,b>0, and?ﬁ&’
= | b=z

Exponential growth, exponential decay, or neither:

* If a>0 and b>1, then exponential growth.
b isbelween O+

% If a>0 and 0<b<1, then exponential decay.

% If a<0, then neither growth or decay.
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f(x) :abx_hE at0,b>0,and b#1.

— ab""’+k X +Y Vo lues
):\:vﬁar ends do ot vz pgast

1. Function is continuous and one-to-one.

2. Doma.ln = — o0, +00) HA.‘HOXE\?::G:}L'}&
4+.3. Y = kis the asymptote of the grapﬁ.

4. Rangeffk, +~) if a>0

( —oq, k’ if a<0
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a¥0,b>0,and b #1.

N

* K| translation up/down

+ k2 shift up k units
- k: shift down k units

Transformations:

% | h| translation left/right
x - h: shift right h unit
x + h: shift left h units

* ad- reflection in x-axis, vertical compression/stretch
la|> 1: vertical stretch

hegotive - a‘_.(ié X O<lal< 1: vertical compression

e (<14) (01) (1)
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f(x):abx_h+k af0,b>0 and b=1.

Examples: Determine whether each function represents growth, decay or
neither. Describe the transformation(s) from the parent graph. |

_ 1 1
1.2. y=(0.7)4+3 h_ 0T ‘t b. y=—(3) b= 2
G rowin

Transformation(s): Dc'c'd'\.j Transformation(s):

4= (D."ﬂxf'u-s bheen 5hified r'\gh’r‘-l- y= 3?( has been Vet (ompres:
andvp3

- = 4 \x+ =—ID
C.y=10(%)x_2 0= "E d.y-—10(?) 5 Q
b= 2= |1 :
Grow+h 3- 15 Neither
Transformation(s). Transformation(s):

Y= 4% g peen vert Sdretne Yz 3% hag mowed lef+ 5

O bY l6 and meved down b-j"' stretched \’U‘I'-b\‘lt
2.

and retlected 1hx-a4ig.
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*Describe the transformation(s) and use the guide points with
transformations to graph the function. State the domain and range.

-2 s
2. y=4 ;
= | GPDW-\-"'

Tran's"fé”rl-rllation(s): Y= u.’|.‘ has moN e

r" :lh-\— al —— > Hma

Guid? Points:

C1) (00 (L)
-1\ (0.1 (;!,LDﬂﬁ’f
+2 14 +

Domain: (—-d’fl—’o)

() (2,1) (3 HNY=0  Renge:(D,+-0)
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o y=(4) 42
d: | ? De.c.ayt’ 184

2, Y

TranSforma ion(s):j:_l_ has moNtd ‘\
) L
3 rovignt nd up ;>2==|i_

0 (0,8 )

2 (0D (L,z
4(3\“ ) 4(-5l "‘3\ Domain:/—-carl'm]

2, ) (gll\ {Ll"l_ A = R :
O T S N

(2, (23)  (q,2.5)%
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AY W
Transformation(s): 533 h45 Mmoved y
lef~+—3 andvert =ttelched by2 /

Gwde Points:

)(o.ﬂ (I 3)

—f-?
Ch :) La, I) (3 5) Domain: %2y o)

( l,:,) (3, 1\ (B,Q HA Y=O Range: (0, =)
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_ LW
5, ¥ =—27)
2207 Nedher {7
. _ I hag cen
Transformation(s):

vertd. stretthed b Y .+
reflecled oNey wz- &¥i5,

/‘s—b X —

GU|d Points:
e,y o) (e ,f
(-1, q)(o;Q(l, ) v 5
i O -t°0
(-' ) (095 Cll:-) HA 4=9 Qangaen(goo O)
(- -3) (o—-’-ﬁ (|-'Jz§
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6. ¥=3(2) —6
a=3 Growth by
=
Transformation(s): :j-_-:gx has -l’wn %
vest sirelch by 4 ahd move l,
clopan o, } . x
Guide Points: /
J
(".?) (0\|\ (IIJ\ __jl EEEEnn]
x3 r3 LN
el 2) (1 4
( I'_-’é)' (of_b)‘ ’-(Z) HAS ¥-b Domain: ¢~ %%, Q‘a
é| _q (0.‘3) ( I]O) Range: <—‘6J+°d\
-2

(-1 - ll'%)
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e y—Z(;)xH—S

q- b= Tecay -
Transformation(s): \j-:"i has 15 moved
le &4 vhe, b e very. 5‘\"(“-&:‘\'0"\705 ds
bql\mdmwe.d dowp S L .
Gwde Points:
(FhT )(0 D(l|3> ~HT T
(-l 3] CD . (l ) Domain: (— °‘°;+°°)

_-1 o-b) L |xl] “J 1,2) HALH:_E Range: (_EJ.I_M 3

(-‘2, L'J (-1, 5 Co 1'3)

(-z,n -1-3) (o _|’>)->(0 '-Is]



