COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task E:LX!

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 = 3! 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. Let m 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 , 22

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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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.n =2°

c. Use the definition of exponential notation to demonstrate why 23 - 43 = 27 is true.

d. Youwrite 7° - 772 = 7%, 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 that Jill’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 | answeredn = 6. answeredn = 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 42 is equivalent to
answer is correct. explanation or work 26,
shown.

c Student used the Student multiplied 4% to | Student correctly Student correctly
definition of exponential | get 64 and was able to rewrote 42 as 26, and rewrote 43 as 26,
notation to rewrite 43 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.

cO
cOo
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8.EE.A.1

Student may have been
able to rewrite 7% as a
fraction but was unable
to operate with

Student was unable to
show why part (d) was
correct but may have
used a property of

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

cO
cOo

fractions. exponents to state that explain and prove the

the given answer was answer. Answer showed

correct. 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.

2000 - A MiLioN
2007~ 727 Mitmond
2006 - %1 MILUON

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- l -L \ L‘-
] I R I T I N e I e

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?

| MIVIPUED ~THE WWING Nehi® NWMEER oF VSEps
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?

| DNiogD Mg NextT  Yexes NoMper oF Veees
» 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

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 t, forall t < 0.

WE o0 AW TUAT e uMege oF uSerS  HAS
TIPHD B YeRe \N THE  TiME  FRAME OF 2601 ™
Lop7, For MNT  RehsaN 5P CANNOT - Rely O THE
‘ﬁ?QMUVAJNgab) v Wk e Pl xEO 0eT TP
t=-3, wiun IS THE NEe  Zo2).

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.

2012 Ve f=% , %0 WHeN £>% N N=3* N= (olS(a[,ooO,odD.M _
2 Sp!,000,6c0  LOFS NO
(WM PR OF VSERS N 202 5 (b, S0, ] ]
g D) M’Me: WORLD  oPuupmas OF T BILLION, WCR_?W
T 15 poEIBE  To e TURT NUMBEILTOF  USERS, OtF:)J./Dé
oo \S ApPROX MY QW) OF THE w
0,5,0% UEps )8 Liegly  Less AN
popoLhmant. THE NUMBEE OF e THE
kT DUE o povERTY, IUNESS, _*N?:;Vf%gw%w_
Nesumpnad 1S PoSSIBLE | T
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2. Let m 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.

CA (2P0 B
307 = = Y
(5.16)‘1 5‘: -\O

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

637’;0:101”— = 23m . 32m
20" (eP"
= m am_ Dﬂ"‘
22 P
511'\.\0 62‘,“ ng _ 23[“ 5'2.\0\

= 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)?

2%!"0‘ 62'”'\: 2:2-'i , 5\”"

2m=\‘~\‘

=92\
2mM= 2 "=

VA
THEREFRE, W= "],
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a. Jill writes 23 - 43 = 8% and the teacher marked it wrong. Explain Jill's error.

Jib MLTIPLIED Mg pAges, 2 AND & AdD  HppeD THE
ZXPNENTS, You (N oY ADD THE  pxeoeNTS wWiFEN
AV Bherc Bews MILTWLIED ARE TUE SAVE.

b. Find n so that the number sentence below is true:
23.43 =23.n =2°

A7= gy veReRRE:
~g1)edeD) | 2>¥-2T L
= Z_b Z0 n= b6

c. Use the definition of exponential notation to demonstrate why 23 - 43 = 27 is true.
e A BBl WA DI IR T A NSRS R R R R R R A e e s e wm s . —_— R — _._.'_ q
430 g0 W27 1S Epuumertt o 2%2°-70
By DERMITON OF exPodednAL  Netrnad:

2 20s (DR (2D rx2) = 27 =2

2 fimds & Hmes b s

d. You write 75 - 772 = 7%, 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.

qs.rrq: "{5.:;; Ry Perinnod

:__rli BY PROVCT FoRMUUA
—"‘1
— >
T AT By A for x o0, M0
1&1*

S L gy gmowmens  FRAeTeonS
¥
= -4 BY  Dghmond.
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