Translation Investigation

Graph the Exponential Function: f(x) = 2%

1. Complete the Table. 2. Graph the function.
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3. Where does the graph of y = 2% cross the y-axis? That is, find the y-intercept(s)?
(o,1)
4, Where does the graph of y = 2% cross the x-axis? That is, find the x-intercept(s)?
It doesnt cross the x-axis,
Did you notice that this exponential function gets really real/y rea/ly close to crossing the x-axis,
but it never actually does? That’s because the x-axis (y = 0) is an asymptote for the function y = 2%,
Asymptotes are lines that a function gets infinitely close to, but never crosses.
5. State the domain.
all real nymbers
6. State the range.
4y>0
7. Describe what the ends of the exponential graph do — we call this end behavior. Do all exponential

graphs have the same end behavior?
The graph goes v the lett abny The x-anis foreyer
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Given the graph of the exponential functionf(x)= 2%:
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Graph the following functions on the coordinate plane above. After graphing each function, describe the

change from the parent function y = 2.
8. Graph:y =2"-5 by making a table.

X-Values -5 -4 -3 -2 -1 0 1 2 3 4 5
Y-Values -4 4bq|-4.43%]-4.815 |-4.75 |-4.5 | -4 | -3 | -1\ 3 " 21
What change occurred from the parent graph y = 2?
i woved dowa S
What is the new asymptote? Where is the y-intercept now?
Y=-35 (0,-%)
What is the new domain? What is the new range?
all real Nnvmbers Yy7-5
9. Graphy =27 by making a table.
X-Values -5 -4 -3 -2 -1 0 1 2 3 4 5
Y-Values |,00098!.00195].00391].00181/.015b3/.03125] .0b25].125 | .25 ) \

What change occurred from the parent graph y = 2*?
W moved right 5

What is the new asymptote? Where is the y-intercept now?
Y=0 (0,.03125)
What is the new domain? What is the new range?

all real numbers y>0




10. Graphy = 2*"° —4 by making a table.

X-Values -5 -4 -3 -2 -1 0 il 2 3 4 5

Y-Values |-3.444|-3.948[-3.9910|-3.992|-3.984|-3.969 |- 3.939/-3.815]|-3.75 [-3.5 | -3

What change occurred from the parent graph y = 2*?

Y moved down % and vgwf 5

What is the new asymptote? Where is the y-intercept now?
y= -4 (0,-3.904)
What is the new domain? What is the new range?
all real numbecs Y7-u
11. Graph:y =2"+ 3 by making a table.
X-Values -5 -4 -3 -2 -1 0 1 2 3 4 5
Y-Values |3.0313/3.0025/3.125 | 3.25 | 3.5 4 ) 1 1] i9 35
What change occurred from the parent graph y = 2?
T moved wp 3
What is the new asymptote? Where is the y-intercept now?
y=3 (0,4)
What is the new domain? What is the new range?
all real nvmbers 473
12. Graphy = 2*** by making a table.
X-Values -5 -4 -3 -2 -1 0 il 2 3 4 5
Y-Values | .25 | .§ \ 2 Y4 8 I 32 b4 128 | 250

What change occurred from the parent graph y = 2?

N moved left+ 3

What is the new asymptote? Where is the y-intercept now?
3 =0 (O. 8)
What is the new domain? What is the new range?
all real wnymbecrs y>o
13. Graphy = 2*** + 4 by making a table.
X-Values -5 -4 -3 -2 -1 0] 1 2 3 4 5
Y-Values |4.25 | 4.5 5 lo 8 12 20 3l "5} \32 | 210

What change occurred from the parent graph y = 2*?

N moved wp 4 and left 3

What is the new asymptote? Where is the y-intercept now?
y=4 (0,\2)
What is the new domain? What is the new range?

A veal nymbers Y24




14. Describe in your own words how to make a horizontal shift with an exponential function.

Add or subtract 40 the X in the exponent o move leF (+) o righh(-

What does the general exponential function look like (Use h to represent your horizontal change)?
How does a horizontal shift affect the asymptote? Do you think this is always the case?

A horizontal shid does net affect +he asymptole ever,

How does a horizontal shift affect the y-intercept?

The y-interwept Incrgases when it shifts 1ef4 404 deerzases whea L+ shirfks VBL\-

How does a horizontal shift affect the domain?

A hovizontal shitt does not affect the domain.

How does a horizontal shift affect the range?

A horizontal s doec not afect The range.

15. Describe in your own words how to make a vertical shift with an exponential function.
add ve snbtract v 4ne end of the fonchva o move vp (+) ovdoyon ()

What does the general exponential function look like (use k to represent your vertical change)?

Y=ab* +k
How does a vertica shift affect the asymptote? Do you think this is always the case?

A verhical shibF moves he asympivte wp or dowa “k" untks,

How does a vertical shift affect the y-intercept?

A’ V?/f‘hcl\" ShiH MmPve s ’n"\b w—{mcLP"' UP 0c AO\A)(\ “k“ UV“‘-’-S-

How does a vertical shift affect the domain?

A verbial shilt does not affect The doman.,

How does a vertical shift affect the range?

A Verhal  shitt moves he range up o down “k" unrs,

16. Describe in your own words how to make both a vertical and horizontal shift with an exponential function.
To make A Worizontal 8 verhcal hange | add or subtract 1n the
eXpineat and at the end of e %M—hbn.

What does the general exponential function look like (Use h for your horizontal change and k for your vertical
change)?

Y= a0™" sk



Independent Practice with Translations of Exponential Functions

Given the parent graph below and on the left, write the equation of this function
and the remaining 3 functions by looking at the translations from the parent

graph.

Write your equations here:

1. Yy=2* o g=2"+3 3. u=2 4, {5-:2

J




Hit To Win

@

Your task is to try to “hit” as many points as possible on a coordinate grid by changing the

values of A and B in either linear or exponential equations. To “hit" a point the line or

exponential must hit in the center of the square that locates the point. You are allowed to use a
total of 4 functions and they may be either linear or exponential. The person in your group to
“hit” the most points is the winner.

Circle your equation and record your values in the box below. Sketch your
graphs on the coordinate grid. Try this one as target practice.

Equation

Your values

Number of Points Hit

Y=Ax+B or Y=AB* | A=

Y=Ax+B or Y=AB* A=

Y=Ax+B or Y=AB* | A=

Y=Ax+B or Y=AB* |A=

Round One

Now that you tried the practice round, let's ramp it up a bit and use the
exponential equation Y = AB* + C. Circle your equation and record your
values in the box below. Sketch your graphs on the coordinate grid.

Equation Your values Number of Points Hit
Y=Ax+B or Y=AB*+C |A= = =
Y=Ax+B or Y=AB*+C [A= = =
Y=Ax+B or Y=AB*"+C |A= B-= =
Y=Ax+B or Y=AB*+C |A= B= =

Round Two

Let's try a change in strategy by using the exponential equation Y = AB**.
Circle your equation and record your values in the box below. Sketch your

graphs on the coordinate grid.

Equation Your values Number of Points Hit
Y=Ax+B or Y=AB"" A= B= C-=
Y=Ax+B or Y =AB"° A= B= C=
Y =Ax+B or Y =AB"° A= B= C=
Y=Ax+B or Y =AB" A= B= C=

Round Three

Let's try a change in strategy by using the exponential equation Y = AB**¥ + D.

Circle your equation and record your values in the box below. Sketch your

graphs on the coordinate grid.
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Equation Your values Total Points
Y=Ax+B or Y=AB"9 +D = = C= D=
Y=Ax+B or Y=AB¥9+D | A= = C=m D=
Y=Ax+B or Y=AB*9 +D = = C= D=
Y=Ax+B or Y=AB¥ +D |A= = C= D=




Suggested classroom set-up:

[ would put the students in groups of 4. Allow the students to partner up, so that each group of
4 has 2 teams. Allow the students to solve the problems in teams of two and then have them
compare their points for each round.

Debrief the activity by asking for the largest number of points for each round and have the
“winning teams share out their equations.

Each round forces the students to create different equations in order to gain more points. There
are many solutions for the rounds. Focus on the shifting of the linear and exponential equations
and how the equations are changed from round to round.

Feel free to allow graphing calculators. The points plotted in each round include: (1,2) (1, 8.5)
(2.5) (2.9) (1.5, 7.5) (5,7) (3,3) (4,1) (5, 4.5) (5, 7.5) (B, 3.75) (6,5) (6.5, 0) (7, 2.5) (7, 6.5) (7.10)
(8.2.5) (8, 5) (9, 5.5) (9,9)

Adapted from “Wrapping It All Up” Student Worksheet, Texas Instruments Incorporated, 2004, pp. 106-107.



