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Day 1 - 6raphing Exponential Functions

Graph the functions. Then state the y-intercept and asymptote.
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3. F(x
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N
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DAY 3: TRANSFORMATIONS
(A

Unit 4: Exponential Functions
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Essential Question: 3/20/18

How can I transform the

Exponential Parent Function of
f(x) = 2°?

Standard:

MGSE9-12.F.BF.3 Identify the effect on the graph
of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x +
k) for specific values of k (both positive and
negative); find the value of k given the graphs.
Experiment with cases and illustrate an explanation
of the effects on the graph using technology.
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Day 2 — Transformations of Exponential Functions (h and k)

Transformations of exponential functions is very similar to transformations with quadraftic funcfions. Do you

remember what a, h, and k do to the quadratic functione .

Al O ovev H:_Y \ %\ibf IQ-P"‘ K:U_P ofdMI\-
-~a L.

A\~ 4

The K Value

For each of the following equations, complete the table of values. Then, using those values, graph each
equation in a different color.

& A
7
tquation Ay = 2¢ (Parent Function) 4 /\ -
EquationB y=2x+3 /ﬁ
[

Eq%ﬂ C y=2>‘é @ )

x | > | x| 2:3 1 x | >-2
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Graph Differences: ¥

a. How is Graph B different than Graph A2 b. How is Graph C different than Graph A?
Creaph B¢ \m3he,r Ga N C1S [owey
A\nsa ACaph R fran Geaeh H-

c. Describe what the number at the end seems fo do fo the parent function y = 2%,

Ma lee s tRe Pavent-Cunchen (ower or
Graph A \ﬂ ‘ﬁ»\” - Graph B Graph C

y-intercept: (OI I ) y-intercept: <O] L‘_ ) y-infercept: (0 ,-f" {3
asympftote: asympftote: asympftote:
B e, =3 W=-2

d. How does the k value affect the asymptote? e. How does the k value affect the y-intercept?

T*{\\Q_ \(--g\)q\\A :otgkfmung: _TV\(, I(’__Ua \ “ g
AQ " . ;
s FP moves T he w-nt

W o¢ clovon %
x’k—c \4-4/4/\4 ¢
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March 20, 2018

The H Value

For each of the following equations, complete the table of values. Then, using those values, graph each

aﬁ /N\q\c
/ [ 1]

equation in a different color.

Equation Ay = 2% (Parent Function)
Equation By =2x3

Ee;f?ﬂon C y= QX'Q(B? @
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Graph Differences: ¥
a. How is Graph B different than Graph A2 b. How is Graph C different 1hj—m Graph A®
;\(\ \ 2

led [eft by Shgled Ygh
‘L’gv\m%s = NEVNPNT IO

c. Describe the fransformation that occurred.

Graph A Graph B Graph C

y-intercept: (D, ’) y-intercept: (O. 8") y-intercept: (’0, . 2%\
asymptote: 3___ O asymptote: \3—-— O osympTo’re:\Q_U

d. How does the h value affect the asymptote? e. How does the h value affect the y-intercept?

Does not (b shiphs wp
0\%0{/ B oOv Aown \0\5

Gsjo@hie. The o

11



Day 2 - Transformations Notes.notebook March 20, 2018

page m Practice with h and k Transformations

Example: Describe the fransformations from the l?i:rem function to the fransformed function:

A. f(x) = 3D f(x) = 3x+3
3
e 4 bﬁ R

y-intercept: asymptote:

(O,)")> 5:0

<
B.y="%(5)*2>y="(5*-4

y-infercept: (O, _ 35’) asymptofte:
Avwn boy L ke ﬂ’f‘ — '
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Y -Intercepts and Asymptotes

<
C.y=3(0.4)x> y=3(0.4)x+8
WP N
y-intercept: ( O, > asymptote:
V=B
A "2

D. f(x) =4x=> f(x) = 4x-6+5
Rk by, «phy S

y-intercept: asymptote:

(Ol 5pOODQ~Lf> (j:‘a
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page 9

Example: Using the graphs of f(x) and g(x). described the fransformations from f(x) to g(x):

A. B. C.
Y Y ¥y
I y Y
ey
i i
= L )
£ = £ x Ca _4_/’.6/’ X TR h T o X
&
Shitwphy 4 owA by by
Example: Using the function g(x) = 5%, create a new function h(x) given the following fransformations:
< K~
A. up 4 units B. left 2 units C. down 7 units and right 3 units

W) = 5%y W =577 h(x)= 5“}_

14
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Example: Using the graph that is given (y = 2¢), graph a new function with the stated fransformations.

a. shiffed up two units — b. shifted down 4 units and right 3 unifs
4 Equation: " Equation:
5 / X 5 /
- 3"— +2 ”
4y Y-intercept: 4 Y-intercept:
-4 T i ruf CO|3> S . 0 ufe
2 Asymptote: o Asympftote:
) ¥ \5‘_3 ¥
9
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Examplé: Your parent functions will be either f(x) = 2or f(x) = (*2)%. A new function, g(x) is given. Describe the
fransformations you see in g(x) and then sketch the graph of g(x).

F(= 3" —F(") = ;x

19. g(x) = 2* +4 20. g(x) = 244
fx)g
B
7
¥
5
' 4
| 3
2
X _,—d"'/ X
-0-8-7-6-5-4-3-2-1.01.23 456789 9.8.7-6-5-4-3-2-1L1. 234567849
L7 -2
.g L3
L5 :‘5‘
-6 LG
-? -?
D8 -8
L o
Y-intercept: Asympftote: Y-intercept: Asymptote:
(0.:5)

%t% (O/ HO) 3:0
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X

08-7-6-5-4-3-2-)

23456780

Y-intercept: CO , /23

Asymptote: 6 =

March 20, 2018
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Analyzing A - Part 1

Equation A y = 2x (Parent Function) £ 7\ fﬁ C

Equation B y = 3(2)* 7‘ / /
Equation C y = %(2)x

&) ¢

X 2% X 3(2) X o (2)* /#
3 | 125 -3 395 3 | o¢2s

-2 25 |12 . 1S 2 |, 2% 7

Tl s [ Tes [ 8 c 2 . "
0 1 0 2 0 .S

] 2 ] G 1 |

2 4 2 1\ 2 n

3 8 3 Y 3 q.

v
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Analyzing A - Part 1

Graph Differences:

a. How is Graph B different 'rhcm Graph A? b. How is Groph C dl\f-‘erent than Graph A2

%f“("’\ﬁb\ “a\\ev 15
HRan ACAPH By S\qbr-\-{/r ﬁ\an&wo

c. Describe the transformation that occurred.
ok, UMCM Shvin e
\W\M "T o/
\%q‘: ‘ '04’ Vo vy & farthov of/
Graph

Graph B Graph C

y-intercept: CD\ ’ ) y-infercept: (O, %) y-intercept 0, .§\

asymptote: — asymptote: \9—; () asymptote:
37 O

d. What did you notfice about the y-infercept and a value?

/Y'[\C,ﬁ A~ ’H‘\ﬂ_ <A v
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Exploring A - Part 2

Equation A y = 2« (Parent Function) 4 ?
Equation B y = -2« /
B 6D
X 2% X -2 /
S| 25 )-8 | 25 /
2| 25 |2 qc Fe
1 5 -1 - >l
— 2 = 4] >
0 T o, —~
1 2 Y N\,
2 | 4 |2 | _&
3 8 |3 | —9% \
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Analyzing A - Part 2

Graph Differences:

a. How is Graph B different than Graph A2 b. How is Graptr-Cdifferent than Graph A2
Q’vmpl’\ S 0< LAPS\O\Q down~

c. Describe the tfransformation that occurred.

“The 6«4@%’\3\('@@&%4 oV v
'\—‘ne x—axl'S '

Graph A Graph B
y-intercept: CO. ‘ > y-intercept: < O, 3
asymptote: \\5’;@ asymptote: ) = O

21
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Summary of Exponential Transformations

The general form of an exponential function is:

f(x) = a(b)*x-h + k.
Describe the fransformations of each variable in the table.
Variable Effect on the Graph of the Line
" When “k" is positive When “k" is negafive
k U (2 0’{ oW N
When,“h" is pos;’rlve When* hI is negative
h 7 V| AN +
a When “a" is posmve When “a"is nego‘rlvex X’S
O e YA
(sign) 3 C.S G X €< llechg OV
a When “a" is grec:’rer Lh\cl When “a" is between O and 1
(humber) Uertie~l s \Vert e SHv.nL

*When your graph is shifted vertically, the y-intercept becomes a + k.
*When the graph is shifted vertically, the asymptote becomes y = k.

22
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March 20, 2018

Describing Transformations

Example: Describe the transformations from the parent function to the transformed function:

A. f(x) = 3¢ f(x) = 4(3)*
Vertical stretch

by factor of 3

D. f(x) = 4> f(x) = -4*
reflects

over x-axis

G. f(x) = 3* = f(x) = %(3)*2
Vertical shrink by

factor of 3/4; right
by 2 units,

B.y =5y =1%(5)
Vertical
compress by
a factor of '"12
E.y=3*=2>y=-1%(3)*
reflects over
X-axis'

Vertical compress

by 1/2
H.y =52y =-1%(52
Reflects over x-axis,
Vertical shrink by 1/2

Left by 2 units.

C.y=0.4x> y = 3(0.4)x
Vertical
stretch

by 3

F.y=0.8-2>y=-3(0.8)*
reflects

over x-axis,
vertical

stretch by 3

lLy=04*2>y=2(04)-6
Vertical stretch
by factor of 2;

down by 6.

23
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Closing:

3/20/18

Example: Describe the transformatfion from f(x) = 2*fo g(x).

y
eL The transformation is
” a reflection over the x-
axis
1
—-~— > X
-8 -6 1-4 L2 \\0 y 6.1 8
210
-4
\
o
_}g
)
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Class Work/Home Work -
3/20/18

1. Day 2: Transformations

Due tomorrow - Wednesday
3/21/18

25
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Day 2: Transforming Exponential Functions Practice (h & k)

Directions: Describe the fransformations from the given function to the fransformed function. Then name the y-
intercept and asymptote.

1.f(x) = 2x> f(x) = 2x-2 2.y =":(8)x >y ="(8)x+ 4
Transformations: Transformations:
Y-intercept: Y-intercepft:

Asymptote: Asymptote:

26
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3.y = 4(0.6)< >y = 4(0.8)* - 3

Transformations:

Y-intercept:

Asymptote:

March 20, 2018

4.§(x) = 4 > f(x) = 4%+3- 8

Transformations:

Y-intercept:

Asymptote:

27
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Directions: Using the graphs of f(x) and g(x), described the fransformations from f(x) fo g(x). F(x) is the solid line
and g(x) is the dofted line.
5. 6. 7.

3
B

P

Sy

ERIERES

G2

28
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Directions: Using the function g(x) = 4%, create a new funcfion h(x) given the following fransformations:

8. down 3 units ?.right 8 units 10. up 4 units and left 2 units

11. left 5 units 12. up 2 unifs 13. down 1 unit and right 4 units

29
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