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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, f > —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, for all t < 0.

g. Assume the total number of users continues to triple each year after 2009. Determine the number
of users in 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 , 2

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

COMMON Module 1: Integer Exponents and Scientific Notation n
I CORE Date: 7/24/13 eng' a_g' e y

© 2013 Common Core, Inc. Some rights reserved. commoncore.or; I:c BY-NC-SA This work is licensed under a
, Inc. 8! - -0rg __- Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

67



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 Mid-Module Assessment Task m

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% is true.

d. You write 7% - 772 = 7%, Keisha challenges you, “Prove it!” Show directly why your answer is
correct without referencing the Laws of Exponents for integers, i.e., x* - x? = x%*P for positive
numbers x and integers a and b.
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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) parts of (a) — (d) parts of (a) — (d) parts of (a) — (d)
correctly. correctly. correctly. correctly.

8.EE.1 Student was able to Student was able to Student provided correct | Student provided solid
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. OR use of grade-level
unable to respond to at least one value on Student had a few vocabulary.

questions or left items each side of the value miscalculations, but

blank. given for year 1. provided substantial

Student provided a reasoning with proper
limited expression of use of grade-level
their reasoning in parts vocabulary.

(c) and (d).

e—-g Student answered 0-1 Student answered 1-2 Student answered 2-3 Student answered all
parts of (e) —(g) parts of (e) —(g) parts of (e) —(g) parts of (e) —(g)
correctly. Student was correctly. Student was correctly. Equation correctly.

8.EE.1 unable to relate the able to relate the pattern | given was correct AND Student justified
pattern in the problem in the problem to student was able to answers AND made

to exponential growth. exponential growth by answer questions, but accurate conclusions

writing an equation. justifications were based on the
Student justifications incomplete. OR information provided in
were incomplete. The equation given the problem. Student
related the pattern to was able to explain
exponential growth, but limitations of equation
was incomplete or when looking ahead in
contained a minor error time and back in time.
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.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.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 OR | answer was incorrect. error as “multiplied error as “multiplied
student was unable to Student was unable to unlike bases”. unlike bases”.

8.EE.1 identify the mistake and identify mistake of Student provided a
provided no additional multiplying unlike bases. thorough explanation as
information. Student may have used to how unlike bases can

what they know about be rewritten so that
exponential notation to properties of exponents
multiply numbers to can be used properly.
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. answered n = 6.
for n. No explanation was Student stated that Student clearly showed
8.EE.1 provided as to why their 4’ = 2% with little or no that 4’ is equivalent to
answer is correct. explanation. 2°
c Student used the Student multiplied £ to Student rewrote 4° as 26, Student correctly
definition of exponential | get 64 AND was able to then used the first rewrote 4° as 2°.
notation to rewrite 4° as rewrite it as a number property of exponents to | Student used definition
8.EE.1 4 x4 x 4. Student was with a base of 2, but had | show that the answer of exponential notation
unable to complete the the wrong exponent. was correct. to rewrite each number
problem. as repeated
multiplication. Student
clearly showed how/why
the exponents are added
to simplify such
expressions.

engage"’

}:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

70


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

Mid-Module Assessment Task m

d Student may have been
able to rewrite 7° as a
fraction, but was unable
8.EE.1 to operate with
fractions.
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© 2013 Common Core, Inc. Some rights reserved. commoncore.org

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.

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

2000 — A MiLLEN
2007~ 27 Miton
2008 - %1 wmuond

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
e 9 a |2
usersin | — — 3
millions N a 2 Z’Y

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?

| MUWVIWPUED ~THE WEMING Nehes NIMBER oF VSERS
e 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?

| DlipgD Mz NexT  Yedws NoMper oF Veees
» 3.
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e. Write an equation to represent the number of users in millions, N, for year, t, =2 -3,

o'l

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

WE oo ENas MAT e WuMege of users HAS

TUPWD  EXA Yere \N THE  TiME  PRAME OF 2601 T

Lo07. T ™ Resan HWE CANNOT gl OM THE

Foprwh ,N=2  p wope  Fep A XED 08T TV
;-45) o 1S THE Nexe  Zoo).

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

this assumption reasonable? Explain your reasoning.

10116 =0, %0 WheN t>b N N=3* N;b‘s%ow)oooﬂor
e WMPgL  oF VSERS N 202, (o, Sio!,000, 660 Qoii(g\a /
exeed  T™E WeRLD  oPupmat oF 7 Bllhion, FFORE

.—r‘
15 PoSIBE > VIPNVE  TUN NUMBEILOF  USERS, O\Z/Dé
<Ll oo o0 VS APy RO IMITELY ay). oF T™HE W -
07,0 & piegly  Less ™

oopovhTiont. HE Nompee of UFE

Tbr  pue  To  poveRTY, LSS Nor  REASONDBLE.

DgsMpnod 1S POSSIBLE, BT
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2, Let mbe 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.

o _ (2220 B0
307 (34(»—' 27 \O
= 07 9™ \01‘1

\

5 5\“\" 27—\ v \Oo
- 5\"\'_ 22\

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

M o 23m . 32m‘
30m

3 | om

G 0" (p2) 10"
o ("

= Bbm‘lam’ \DIV‘

QO e

Z" 0" 2m m p2m
62"“‘ 2_ = z . 5

= g3m-m ,Zam‘\Dm‘m =

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

Q_’)m, gm: 2?.\ ) 5\'-\'

2m = 2\ 2m =+
v 1 m="T

THEREPRE, = "].
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a. Jillwrites 2° 4> =8° and the teacher marked it wrong. Explain her error.

i MULTIWPLIED Tug BAges, 2 AND & AD HopeD THE
EXPONENTS, YU OO oY ADD TME  gxemlieNTS Wi
THE BRSKE BewG MILTWLIED ARE TUE SAME.

b. Find n so that the number sentence below is true:

2°.4°=2°2"=2’

Afb: ""L\"’\’ W\Z%@Kgg Y
S@)eded | 272l

= Jb Z0 ne G

c. Use the definition of exponential notation to demonstrate why 2°.4° =2 istrue. a
43274 g0 W=T' 1S Epavmedt To 2%2°> 7"
by DEFNIMON OF exPoMeMnAL  Netpna:

2320 (D * (2D ror2) = 22 =2

3 Ximes & Hmes b tws

d. Youwrite7®-77 =7, Keisha challenges you, “Prove it!” Show directly why your answer is correct

without referencing the Laws of Exponents for integers, i.e., x* x% = x* for positive numbers x and
integersaand b.

| rlsq"*: ne. :;7{ Ry PerINTION

PR

- o€ >
"% ey XM fer x00, MO

By gRuvmeNT  FRACTIONS

Module 1: Integer Exponents and Scientific Notation

I COMMON ny
CORE Date: 7/24/13 eng a_g' e

© 2013 Common Core, Inc. Some rights reserved. commoncore.or; 7cc .
e 8 ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

75


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

