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The standard form of an exponential function |sf(x) = a, wherea #0andb > 0;b # 1.
Logarithmic functions have a standard form f(x) = 5h X o6 In X wherex>0andb>0;b# 1.
Exponential and logarithmic functions are 1NVEerses of one another.
Equation Description
Vertical =f(x)+c
Translation y=f@® The function, f{x), is shifted Qe (+)or
(shift up/down) OR db“\{\ () by “c” units.
y=fx)-c
Horizontal =f(x+c l é ‘
Translation y=f( ) The function, f(x), is shifted é. (+)or
(shift left/right) OR ri gh-\' () by “C" units.
y=f(x-o)
Reflection y=—f) The function, f(x), is reflected over the Z =_axis (-f(x))
ek or the 3 = axis (f{-x)).

y = f(—x)
Vertical Stretch
or Shrink ife>1; fix) _ Stret hed vertically

y = cf(x) If 0<c <1; f{x) shrunle vertically
Horizontal
Stretch If ¢ >1; f{x) Shﬂ,\ﬂ\l- horizontally
or Shrink

y = f(cx) If 0<c <1; f{x) 9 *Y@th(d horizontally




Example 1: Given f(x) = e*, describe all of the transformations that will occur between f(x) and g(x).

a) g(x) = —e* b) g(x) = e~2* |
Leflect Ovey Cofle G+ oV y-axis
X-Axi3 lrimal Shiak by fierorof 2
) g(x) = 5e**° ) d) g(x) = =3e** +5
Nirical sheink by tachr of ‘I Peflect ovur X-Gxis
Lett 3 \erkical SttHoh by LactyoF 3
Tignt 1
Up 5
Example 2: Given f(x) = logx, describe all of the transformations that will occur between f(x) and g(x).
a) g(x) =log5x b) g(x) = —%logx |
Fvizantal shriak by Tefle(+ svtr X-G¥us
fuctae of 5 Vrbcal Shenke by faenr of 2
¢) g(x) = log(—x) — 4 d) g(x) = log(~5x + 2)
2eblect ovir y-aws Celec+ over Y-axis
HocSzortt] shank by fartr 6F S

boan ¢f Lobt 2

Example 3: Given f(x) = 2%, write the equation for the transformed function, g(x).

a) Transform f(x) by shifting up 10 units and reflecting over the x-axis.

3()() “--Zﬁ(*l 0

b) Transform f(x) by shifting left 8 units, horizontally stretching by a factor of 3 and reflecting over the y-axis.

————

-7x+§ — —
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Given the following f(x) and g(x) equations, determine all transformations that occur between the two.

1. f(x)= 3*

2. f(x) =log, x

3. f(x) =¢e"

4. f(x) =Inx

5. f(x) =4*

a) g(x) = —(3%)
Lebllect OV X-0xiS

a) g(x) =loga(—x—4)

Rofleck ovtr Y-Qkis
70w+ 4

gl
a) g(x) = e -1
Qebleot ovH Y-axis
Macrzantal ST b") 2

Diwn 2

a) —1n(§x+ 2)=-7

Roflett over X-Oxis
borizonia) Streth bt,b'
Leb+ 2

pown 7

a) g(x) = -2 (4"
Qotdett ver X-fxd
Vi heq) Sty tHh b‘] 2

Rign+ 2

b) g(x) = 3%
Wacizontal S hrine
by 2
¢nthess
adr eup

b) g(x) =%log2x+6
VirHigl Shrne by Z

Up b

b) g(x) = —3e**®

Qetled over X-Gyis
Virhica) Strtdth by 3

Lobt ¢

b) —4In(—x + 2)

Reblect y-axis
Versical Srertn by

Ublo+ X-OKS
LoCy 2

<Y
b) g(x) = 47925* + 5

Doblect over Y-axis
Hovizontal Stredeh by
Up 5



6. Write an equation for the function that is described by the given characteristics.

a) The shape of f(x) = e*, but moved two units to the right and eight units down.

4(x)= "~ ¢

b) The shape of f(x) = 4%, but reflected over the x-axis and vertically stretched by a factor of 6.

j(x\=-(o(4/")

c) The shape of f(x) = log x, but moved 5 units up and reflected about the y-axis.

0(x) = 10§ [-x)+5 -

d) The shape of f(x) = logs x, but horizontally shrunk by a factor of 2 and shifted up 3 units.

———

3(x)~.)0]_,,(2x>+3

e) The shape of f(x) = 3%, but stretched vertically by a factor of 2, stretched horizontally by a factor of 2,
R
shifted down 2 units, and left 2 units.
# ?
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