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Name Date

1. The number of users of social media has increased significantly since the year 2001. In fact, the
approximate number of users has tripled each year. It was reported that in 2005 there were 3 million
users of social media.

a. Assuming that the number of users continues to triple each year, for the next three years, determine
the number of users in 2006, 2007, and 2008.

b. Assume the trend in the numbers of users tripling each year was true for all years from 2001 to
2009. Complete the table below using 2005 as year 1 with 3 million as the number of users that

year.
Year -3 -2 -1 0 1 2 3 4 5
# of
users in 3
millions

c. Given only the number of users in 2005 and the assumption that the number of users triples each
year, how did you determine the number of users for years 2, 3, 4, and 5?

d. Given only the number of users in 2005 and the assumption that the number of users triples each
year, how did you determine the number of users for years 0, —1, —2, and —3?
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e. Write an equation to represent the number of users in millions, N, for year, t, t > —3.

f.  Using the context of the problem, explain whether or not the formula, N = 3t would work for
finding the number of users in millions in year t, forall t < 0.

g. Assume the total number of users continues to triple each year after 2009. Determine the number
of usersin 2012. Given that the world population at the end of 2011 was approximately 7 billion, is
this assumption reasonable? Explain your reasoning.
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2. Letm be a whole number.

a. Use the properties of exponents to write an equivalent expression that is a product of unique
primes, each raised to an integer power.

621107
307

b. Use the properties of exponents to prove the following identity:
63™ - 10™

— 23m ,22m
30m =2 3

c.  What value of m could be substituted into the identity in part (b) to find the answer to part (a)?
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3.
a. Jill writes 23 - 43 = 8% and the teacher marked it wrong. Explain Jill’s error.
b. Find n so that the number sentence below is true:
23.43 =23.2n =29
c. Use the definition of exponential notation to demonstrate why 23 - 43 = 2% s true.
d. Youwrite 7° - 772 = 77%. Keisha challenges you, “Prove it!” Show directly why your answer is
correct without referencing the laws of exponents for integers; in other words, x% - x? = x%*? for
positive numbers x and integers a and b.
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A Progression Toward Mastery

STEP 1 STEP 2 STEP 3 STEP 4
Assessment Missing or incorrect | Missing or incorrect | A correct answer A correct answer
Task Item answer and little answer but with some evidence | supported by

evidence of evidence of some of reasoning or substantial

reasoning or reasoning or application of evidence of solid
application of application of mathematics to reasoning or
mathematics to mathematics to solve the problem, | application of
solve the problem. | solve the problem. | or anincorrect mathematics to

answer with solve the problem.

substantial

evidence of solid

reasoning or

application of

mathematics to

solve the problem.

1 a—d Student answered 0-1 Student answered 2-3 Student answered 3—4 Student answered all

parts of (a)—(d) correctly. | parts of (a)—(d) correctly. | parts of (a)—(d) correctly. | parts of (a)—(d) correctly.

Student was able to Student was able to Student provided correct | Student provided solid

8.EE.A.1 complete the table for at | complete the table in answers with some reasoning for making
least values of 0-5 for part (b) correctly for 5 or | reasoning for making calculations with proper
part (b). Student was more entries, including calculations use of grade-level
unable to respond to at least one value on OR vocabulary.

questions or left items each side of the value Student had a few

blank. given for year 1. miscalculations but

Student provided a provided substantial
limited expression of reasoning with proper
reasoning in parts (c) and | use of grade-level
(d). vocabulary.
e-g Student answered 0-1 Student answered 1-2 Student answered 2-3 Student answered all
parts of (e)—(g) correctly. | parts of (e)—(g) correctly. | parts of (e)—(g) correctly. | parts of (e)—(g) correctly.
Student was unable to Student was able to Equation given was Student justified
8.EE.A.1 relate the pattern in the relate the pattern in the correct, and student was | answers and made
problem to exponential problem to exponential able to answer accurate conclusions
growth. growth by writing an questions, but based on the
equation. Student justifications were information provided in
justifications were incomplete. the problem. Student
incomplete. OR was able to explain
limitations of equation
The equation given when looking ahead in
related the pattern to time and back in time.
exponential growth, but
was incomplete or
contained a minor error,
AND student was able to
answer questions using
solid reasoning based on
the information
provided.
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2 a Student answered Student answered Student answered Student answered
incorrectly. No evidence | incorrectly. Properties correctly. Some correctly. Student
of use of properties of of exponents were used evidence of use of provided substantial
8.EE.A.1 exponents. incorrectly. properties of exponents evidence of the use of
is shown in calculations. properties of exponents

to simplify the
expression to distinct
primes.

b—c Student answered parts Student answered parts Student answered part Student answered both
(b)—(c) incorrectly. No (b)—(c) incorrectly. (b) and/or part (c) parts (b) and (c)
evidence of use of Properties of exponents correctly. correctly.

8.EE.A.1 properties of exponents. | were used incorrectly. Some evidence of use of | Student provided
properties of exponents substantial evidence of
is shown in calculations. the use of properties of
exponents to prove the
identity.
3 a Student stated that Jill's | Student stated thatJill’'s | Student identified Jill's Student identified Jill's
response was correct. answer was incorrect. error as “multiplied error as “multiplied
OR Student was unable to unlike bases.” unlike bases.”
8.EE.A.1 Student was unable to identify the mistake of Student provided a
identify the mistake and multiplying unlike bases. thorough explanation as
provided no additional Student may have used to how unlike bases can
information. what he or she knows be rewritten so that
about exponential properties of exponents
notation to multiply can be used properly.
numbers to show the
answer was incorrect.

b Student was unable to Student correctly Student correctly Student correctly
identify the correct value | answered n = 6. answered n = 6. answeredn = 6.
for n. No explanation was Student stated that Student clearly showed

8.EE.A.1 provided as to why the 43 = 26 with little or no | that 43 is equivalent to
answer is correct. explanation or work 26,
shown.

c Student used the Student multiplied 43 to | Student correctly Student correctly
definition of exponential | get 64 and was able to rewrote 43 as 2°, and rewrote 43 as 2°.
notation to rewrite 4% as | rewrite it as a number then used the first Student used definition

8.EE.A.1 4 X 4 X 4. Student was with a base of 2 but had property of exponents to | of exponential notation

unable to complete the the wrong exponent. show that the answer to rewrite each number

problem. was correct. as repeated
multiplication. Student
clearly showed how/why
the exponents are added
to simplify such
expressions.
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8.EE.A.1

Student may have been
able to rewrite 77° as a
fraction but was unable
to operate with
fractions.

Student was unable to
show why part (d) was
correct but may have
used a property of
exponents to state that
the given answer was
correct.

Student answered part
(d) but misused or left
out definitions in
explanations and proofs.

Student answered part
(d) correctly and used
definitions and
properties to thoroughly
explain and prove the
answer. Answer showed
strong evidence that
student understands
exponential notation
and can use the
properties of exponents
proficiently.
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Name Date

1. The number of users of social media has increased significantly since the year 2001. In fact, the

approximate number of users has tripled each year. It was reported that in 2005 there were 3 million
users of social media.

a. Assuming that the number of users continues to triple each year, for the next three years, determine
the number of users in 2006, 2007, and 2008.

ZOOV-' A MoN
2007~ 727 Mitmon
2006 - %\ Mo

b. Assume the trend in the numbers of users tripling each year was true for all years from 2001 to
2009. Complete the table below using 2005 as year 1 with 3 million as the number of users that

year.
Year -3 -2 -1 0 1 2 3 4 5
usersin | == -— \ 3 1 |
millions | % A > z

c. Given only the number of users in 2005 and the assumption that the number of users triples each
year, how did you determine the number of users for years 2, 3, 4, and 5?

| MIVIWPWED ~THE WEWING Nehk® NWMEER oF VSERS
& 2.

d. Given only the number of users in 2005 and the assumption that the number of users triples each
year, how did you determine the number of users for years 0, —1, —2, and —3?

| DiipgD Mg Next  Yees NoMpeR oF Vs
» 3.
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e. Write an equation to represent the number of users in millions, N, for year, t, t > —3.

N 3

Using the context of the problem, explain whether or not the formula, N = 3¢ would work for

f.
finding the number of users in millions in year t, forall t < 0.

WE o0 BN TMAT e nuMege ofF USERS HAS
TP WD EMA Yere \N THE mMe  PRae oF 2600 TP

Lop7, Tor MM RN 5B CANNOT - rely OM THE
TopwA ,N"F  p woer e Pl ££D 08T TP
£=-3, WA IS THE Newe 2ol

g. Assume the total number of users continues to triple each year after 2009. Determine the number
of usersin 2012. Given that the world population at the end of 2011 was approximately 7 billion, is

this assumption reasonable? Explain your reasoning.

5":) N= bls(ol)oao,od).M -
o0 [OoFS MO

P V) oF VSERS “\J‘ 20V, > (ﬁ)gwho ! -

WD ™ME WRLD T
i @I BE o MNE TR NuMBRLTF usees. BUT
J. OF Tne WORLDS

1011 V6 f=6 %0 WMeN L6 1N N7
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b, Skl oL, T oM OF R PR R 2 AR A THAN
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2. Letm be a whole number.

a. Use the properties of exponents to write an equivalent expression that is a product of unique primes,
each raised to an integer power.

6%1-107 2\ 7 2 2\ -
.20 270
(o210 B2

307 = s =
(5.1@1 5"’\0-‘I
= 6}.\"‘ 2+ \o' i
=3 g2 -\0
= 5\‘*. 27"

b. Use the properties of exponents to prove the following identity:

63™ - 10™
TR
(o?am.\omﬂ (2)_ 2)6“’: \Om
20" 20)"
= ,PMm am. D'nf‘
é_._‘._'z—‘—;\——l-’-'
2" .\0 59_"‘. ng _ zann‘ 5@\

= g3m-m ,Z-Bm‘\d'n"m =

c.  What value of m could be substituted into the identity in part (b) to find the answer to part (a)?

23“\‘ 67“'\: 22-‘ , 5\"\'

Q_mﬁ\'-\‘

=2\
M =T

VAR
TVEREFRE, W= "],
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a. Jill writes 23 - 43 = 8% and the teacher marked it wrong. Explain Jill’s error.

Jiu MILT\PLUIED Tvg  pAges, 2 AND & D ADDED THIE
EXPNENTS, You (N oYY DD THE  premlieNTS WHEN
THE Bhele BewG MILTPLIED ARE THE SAME,

b. Find n so that the number sentence below is true:
23.43 =23.2n =29

-(1D)eD(D) | 2¥-20T T
= Z_b 0 e ¢

Use the definition of exponential notation to demonstrate why 23 - 43 = 29 is true.

C.
e WVOoU LG USTHIIVIVIT W WANWVITWIILVIME FIVAW LI bW MW iiiwiiw v w e . (AN AR 4 . — ——— .._— q
4310 g0 W2 1S Epovmert To 2%27-70
by DERNIMN OF exPoMeMnAL  Netpna: .
f’ b= ézx---xz) X (ZN"'”Z) = (),x---x 2) = 25*" = Z
A~/ —~
2 Ximes & mes b twus
d. Youwrite 7% - 772 = 774, Keisha challenges you, “Prove it!” Show directly why your answer is
correct without referencing the laws of exponents for integers; in other words, x% - x? = x%*? for
positive numbers x and integers a and b.
-a_ns. Aot
.= =. e By PerIN
=15 gy Prower PRIV
—l‘i
= =0
T % By AN =X for x 20, MON
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