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Lesson 18: Graphs of Exponential Functions and Logarithmic

Functions

Classwork
Opening Exercise

Complete the following table of values of the function f(x) = 2*. We want to sketch the graph of y = f(x) and then
reflect that graph across the diagonal line with equation y = x.

Point (x,y) on the graph
of y = 2*

X

x y=2
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On the set of axes below, plot the points from the table and sketch the graph of y = 2*. Next, sketch the diagonal line

with equation y = x, and then reflect the graph of y = 2% across the line.

X
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Exercises

1. Complete the following table of values of the function g(x) = log,(x). We want to sketch the graph of
y = g(x) and then reflect that graph across the diagonal line with equation y = x.

_ Point (x,y) on the graph
* |rThe® of y = log, (x)
1
8
1
4
1
2
1
2
4
8

On the set of axes below, plot the points from the table and sketch the graph of y = log,(x). Next, sketch the
diagonal line with equation y = x, and then reflect the graph of y = log,(x) across the line.

aly
74
64
5
44
34
24
n
. . . —0 : : . . . . . X
-4 -3 -2 -1 0 1 2 3 4 5 6 7 8
14
-24
-34

K A Lesson 18: Graphs of Exponential Functions and Logarithmic Functions n
MATH engage™ s

This work is licensed under a

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.or;
v 8 (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This file derived from ALG II-M3-TE-1.3.0-08.2015



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 m

ALGEBRA Il

2. Working independently, predict the relation between the graphs of the functions f(x) = 3* and g(x) = log;(x).
Test your predictions by sketching the graphs of these two functions. Write your prediction in your notebook,
provide justification for your prediction, and compare your prediction with that of your neighbor.

N
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3. Now let’s compare the graphs of the functions f,(x) = 2% and f30= 3*. Sketch the graphs of the two exponential
functions on the same set of axes; then, answer the questions below.

~

Y

~

a.  Where do the two graphs intersect?

b. For which values of x is 2* < 3*?

c.  For which values of x is 2* > 3*?
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d.  What happens to the values of the functions f, and f; as x —» o?
e.  What happens to the values of the functions f, and f, as x - —c0?

f.  Does either graph ever intersect the x-axis? Explain how you know.

4. Add sketches of the two logarithmic functions g, (x) = log,(x) and g,(x) =log,(x) to the axes with the graphs of
the exponential functions from Exercise 3; then, answer the questions below.

a. Where do the two logarithmic graphs intersect?

b.  For which values of x is log, (x) < log;(x)?

c.  For which values of x is log,(x) > logs(x)?

d.  What happens to the values of the functions g, and g, as x — c0?
e.  What happens to the values of the functions g, and g, as x — 0?

f.  Does either graph ever intersect the y-axis? Explain how you know.

g. Describe the similarities and differences in the behavior of f,(x) and g,(x) as x — .
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Problem Set

1. Sketch the graphs of the functions f(x) = 5% and g(x) = logs(x).

X
2. Sketch the graphs of the functions f(x) = (%) and g(x) = log1(x).
2

X X
3. Sketch the graphs of the functions f; (x) = (%) and f,(x) = (%) on the same sheet of graph paper and answer the

following questions.

a.

b.

Where do the two exponential graphs intersect?

For which values of x is (%)x < (%)x?

For which values of x is (%)x > (%)x?

What happens to the values of the functions f; and f, as x — ?

What are the domains of the two functions f; and f,?

4. Use the information from Problem 3 together with the relationship between graphs of exponential and logarithmic
functions to sketch the graphs of the functions g, (x) = log1(x) and g,(x) = logz(x) on the same sheet of graph
2 4

paper. Then, answer the following questions.

Where do the two logarithmic graphs intersect?

For which values of x is log1(x) < logs(x)?
2 4

For which values of x is log1(x) > logs(x)?
2 4

What happens to the values of the functions g; and g, as x — co?

What are the domains of the two functions g, and g,?

5. For each function f, find a formula for the function h in terms of x.

It £ () = 23, find h(x) = 128f () + f(22).
If f(x) =x2+1,find h(x) = f(x + 2) — f(2).

If £(x) = x3 + 2x2 + 5x + 1, find h(x) =W'

If f(x) = x° + 2x2 + 5x + 1, find h(x) =M_

6. In Problem 5, parts (c) and (d), list at least two aspects about the formulas you found as they relate to the function
fx) =x3+2x%+5x+ 1.
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7. For each of the functions f and g below, write an expression for (i) f(g(x)), (ii) g(f(x)), and (iii) f(f(x)) in terms
of x.

2
a. f(x)=ux3 gx)=x?
b. f(x)= %, gx) = g + a for two numbers a and b, when x is not equal to 0 or a

c. fx)= %, glx) = %,when x isnotequalto 1 or—1

d. f(x) =2% g() = logy(x)
e. f(x)=Inx), gx) =e*

f.  f(x)=2-100% g(x) = %log (%x)
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