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Use properties of exponents to rewrite each expression with only positive, rational exponents. Then find
the numerical value of each expression whenx = 9, y = 8,and z = 16. In each case, the expression

evaluates to a rational number.
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3. Use the properties of exponents to identify the percent rate of change of the functions below, and classify -
them as representing exponential growth or decay. Afterward, identify the common factor. Gd_ ‘4\'\0 baSK
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Practice Problems

4. A scientist is studying the growth of a population of bacteria. At the beginning of her study, she has 800
bacteria. She notices that the population is quadrupling every hour.
T
a. What quantities, including units, need to be identified to further investigate the growth of this
bacteria population? Explain your reasoning.

foes +re Populd{oa keep (zo{mq p’ing wn575+tn‘\-}y?
So weneed Hhe W'lt-o{ld‘a“ﬂ(’ fo be consistent,

b. The scientist recorded the following information in her notebook, but she forgot to label each row.
Label each row to show what quantities, including appropriate units, are represented by the
numbers in the table, and then complete the table.

t(howrs) 0 1 2 3 4
Baderi(MfulJ) 8 32 128

c.  Write an explicit formula for the number of bacteria present after t hours.

B(6)=800 (4)°

d. Another scientist studying the same population notices that the population is doubling every half an
hour. Complete the table, and write an explicit formula for the number of bacteria present after x

half hours.
Time, t 1 3 5 :
(hours) 0 2 ! 2 2 2 3
Time, x
(half-hours) 0 1 2 3 4 > 6
?j{f;?:j . 8 16 32 LY e | 256 | 512
X
B()= 800(?)
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Practice Problems

5. Solve each equation. Express your answer as a logarithm or exponent.

a. 3(10)7F =3

Xy
0" =33

-X= [03 (ﬁL’])
A=~ log (3L7

b. 362 (103%) = 500

b
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¢ log(3x—4) =9
-tz 101
=10+
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d. 300In(2x) + 600 = 900
300l (20)=300
[n(2¢)= |
t

Ax =€
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Exponent

Practice Problems

6. A social media site is experiencing rapid growth. The table below shows values of V, the total number of
unique visitors in each month,t, for a 6-month period of time. The graph shows the average minutes per
visit to the site, M,in each month,t, for the same 6-month period of time.

t, Month 1 2 3 4 5 6

V@, Num?er of 3,295,000
Unique Visitors

418,000 608,000 | 1,031,000 | 1,270,000 | 2,023,000

Average Number of Minutes per Visitor by
Month

50

< Q@w&\&w‘\w&\w@

45
40

P

&

35

L
e
< &

(330)

30 @@@

25
20 -+~
15
10
5
0

Average Minutes per Visitor
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Month, t

a. Between whicdid the site experience the most growth in total unigue visitars? What
is the average rate of change over this time interval?

{rom t=5,2025000  toe6, 3295000

3295000~ 207'3000: Il 12 000 v 1\52"'0'3/)’)".{')\
c~-5
b. Compute the value of %, and explain its meaning in this situation.

(‘, 3245000) }Z_liﬁ'i-giww < 575 Yoo visiksmont
[, 4180°0) - ) Ly average intrense in
(l Wsitors Fothe $|¥(’/moq+}\

c. Estimate the value ofw from the graph of M, and explain its meaning in this situation.
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Practice Problems

7. Each function below models the growth of two different trees of different ages over a fixed time interval.

Tree A:

t
f(t) = 12(1.21)z, where t is time in years since the tree was 12 feet tall, f(t) is the height of the tree in
feet,and 0 < t < 4.

Tree B:
Years since the Height in feet
tree was 4 feet after t years,
tall, t gt

0
1 438 q.?/q - .L > 2%
2 5.76 57@[‘[. ~ .= 20!
3 6.912 v l /6
4 8.2944

a. Use the properties of exponents to show that Tree A has a percent rate of

(O R (a0 =12 (o)

=10 %

ange of 10% per year.

b.  Which tree, A or B, has the greatest percent rate of
Tree Av 107 per year
Nree 8- 20% per year

Troe B 5 i greater

ange per year? Justify your answer.

c.  When will Tree A be 20 feet tall? Round your answer to the nearest hundredths and include units.

I —

Y
&7/ aotn(l.?') ’
£
22 (.2 )
t

I%, “<(1 ) 2

5. 360 Yeass
03.1\( 2)<E=% ‘

COMMON | Module 3: Exponential and Logarithmic Functions n
CORE' | o 11/1/17 engage

. 5 This work is hcensed under a
©2014CommonCore,inc.Some rights reserved.commoncore.org (CC) BY-NC-SA Creative S n
coativ

Commons Atiribution-NonCommercial-ShareAlike 3.0 Unported License,

N

L



Practice Problems

Exponents anc

¢ Sketchthe graph of each pair of functions on the sames coordinate axes showing end behavior and

e Describe the graph of g as a series of transformations of the graph of f.

f(x)=log,(x), and g(x)=log,(x+2)-3 : R -

X ‘037.0{)

m———— e —

o |-2 Doun 3 | .
2| lef R

1 10

ik /__$35<)

4
§

2
In the question above, what is the domain of f(x) and g(x)?

£lx)-x70
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