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Algebra ll

Mission Statement

The mission of the Township of Union Public Schools is to build on the foundations of honesty, excellence, integrity, strong
family, and community partnerships. We promote a supportive learning environment where every student is challenged,
inspired, empowered, and respected as diverse learners. Through cultivation of students' intellectual curiosity, skills and
knowledge, our students can achieve academically and socially, and contribute as responsible and productive citizens of our
global community.

Philosophv Statement

The Township of Union Public School District, as a societal agency, reflects democratic ideals and concepts through its
educational practices. It is the belief of the Board of Education that a primary function of the Township of Union Public School
System is to formulate a learning climate conducive to the needs of all students in general, providing therein for individual
differences. The school operates as a partner with the home and community.

M * Hummm
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Algebra ll

Recommended Program:

Agile Mind — Algebra I

Unit 1: Complex Solutions and Modeling with Rational Exponents

Unit 2: Polynomials and Analysis of Nonlinear Functions

Unit 3: Periodic Models and the Unit Circle

Unit 4: Making Inference, Justifying Conclusion and Conditional Probability
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Algebra Il

o Interpret functions in terms of the context

o Translate between the geometric description and the equation
for a conic section

e Represent and solve equations and inequalities graphically

ARELA.2 Radica] Equations

| A.SSE.A2 A Cubic Identi

E.IF.C.7c Graphs of Power Functions

1 A.APR B.2 The Missing Coefficient

A.RELA.Z. A.CED.A.1 An Exfraneous Sclution

G.GPE.A.2 Defining Parabolas Geometricall

EIF.C.7e Logistic Growth Model

A.APR.C.4 Trina’s Triangles

| A.APR.D.6 Combined Fuel Efficiency

ARELD.11 Ideal Gas Law

A REILA.1 Products and Reciprocals

MP.6 Attend to precision.

MP.7 Look for and make use of structure.

MP.8 Look for and express regularity in
repeated reasoning.

{©FTFA1 |HSIDB.6 e Extend the domain of trigonometric functions using the unit
1@ FTF.A2 |EBFIF.CY circle

|EFIFC7 B FBFAL Analyze functions using different representations
{BFIFB4 |ONQA2 Interpret functions that arise in applications in terms of the

i ©FTFBS |©FRBFB.3 context

|©@F.TF.C8 |©F.BF.B4

Model periodic phenomena with trigonometric functions

Prove and apply trigonometric identities

Summarize, represent, and interpret data on two categorical and
quantitative variables

Build a function that models a relationship between two
quantities

Build new functions from existing functions

Tnit3:

Suggoet open
Educational

E.TF.A.1 Bicycle Wheel

F.TF.A.2 What exactly is a radian?

F.JF.C.9 Throwing Baseballs

F.BF.A.1b A Sum of Functions

| F.TF.A.2 Trigonometric functions for

arbitrary angles (radians)

F.TF.A.2 Trig Functions and the Unit Circle

F.BF.B.3 Exploring Sinuscidal Functions

F.BF.B.3 Transforming the graph of a function

o i E.IF.B.4 F.IF.C.7e Model air plane acrobatics

F.BF.B.4a Temperatures in deerees Fahrenheit
and Celsius

MP.1 Make sense of problems and persevere in
solving them.

MP.2 Reason abstractly and quantitatively.

MP.3 Construct viable arguments & critique
the reasoning of others.

6 | Page
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Algebra |l
II.  Units

Unit 1

. Unit 1-Algebra

e Ooﬁm&_% Practice Standards. -

. Standard Mastery Examples

Can be'used on formative, summative,
“benchmark, and alternative assessments.

N.CN.AL. Know there is 2 n.ca.ﬁ.w&mx number i such that m.u 7 Oouomﬁ.m” m.w&v:@ m.a.mmc&po .m.,m.o.ﬂ of -1 |
i"2 = -1, and every complex number has the form a+bi Simplify (2-+i)+{-3-+31)
with a and b real Complex number i is defined such that 1 squared =-1 Simplify (-6-2i)-(4+21)
Every complex number has the form a-+bi with a and
N.CN.A.2 Use the relation i"2 = -1 and the commutative, b real.
assoclative, and distributive properties to add, subtract,
and multiply complex numbers. Students are able o
i*2 and the commutative, associative properties to add
and subtract complex numbers are to
be used. .
determine that 1”2 = -1 and the commutative,
associative and distributive properties
to multiply complex numbers
Goal:
Add, subtract, and multiply complex numbers using the
commutative, associative and
distributive properties.
N.CN.C.7. Solve quadratic equations with real 57 Concepts: Factor x"2 +3x +2

coefficients that have complex solutions.

A RELB.4. Solve quadratic equations in one variable.

As with real solutions, complex solutions to
quadratic equations may be determined by taking
square roots, factoring, and completing the square

Complete the square X2 +2x -33=0
A model rocket is launched with an
initial velocity of 20001t/s. The height in

m_m.m.mm
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Algebra ll

g(x)y=mx-+b where m>0 and b<0. The
equation f{x)=g(x) has n distinct
solution(s). What are the possible values
of n?

A.RELC.& Solve systems of linear equations exactlyand | 1,7 Concepts: Solve the following system of 3
approximately with graphs, focusing on pairs of linear Solving a system of linear equations containing n equations
equations in two variables. variables requires n equations.
Students are able to: XHy+z=6
use the substitution method and/or elimination
method to find the solution of a system containing 3 2x-y+3z=9
Mwwmm equations xH2y427=9
Solve algebraically a system of 3 Hnear equations Marina had 24,500 to invest. She
divided the money into 3 accounts. At
the end of the year, she made 1300
interest . The annual yield on each of the
accounts was 4%, 5.5% and 6%. If the
amount of money in the 4% account was
4 times the amount in the 5.5% account,
how much had she placed in each
account?
F.BF.A.2 Write arithmetic and geometric sequences both | 1,2,4,6,7, 8 Concepts: After knee surgery, your trainer tells you
recursively and with an explicit formula, use them to to return to your jogging program slowly.
model situations, and translate between the 2 forms. Recursion

F.LE.A.2 Construct linear and exponential functions,
including arithmetic and geometric sequences, given a
graph, a description of a relationship, or 2 input-output
pairs.

F.LE.B.5. Interpret the parameters in a linear or
exponential function in terms of a context.

Students are able to:
distingnish between recursive and explicit formulas

represent geometric and arithmetic sequences
recursively

represent geometric and arithmetic sequences with
explicit formulas

translate between recursive form and explicit form of
geometric and arithmetic sequences

recognize explicit formula for geometric sequences as
exponential functions containing a

He suggests jogging for 12 minutes each
day for the first week. Each week
thereafter, he suggests that you increase
that time by 6 minutes per day. How
many weeks will it be before you are up
to jogging 60 minutes per day?

A culture of bacteria doubles every 2
hours. If there are 500 bacteria at the
beginning, how many bacteria witl there
be after 24 hours?

10| Page
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Algebra ll

Goal:

Use polynomial identities to describe numerical
relationships and prove polynomial

identities.
A.RELD.11 Explain why the x-coordinates of the points 1,5 Concepts: Use a graphing calculator to solve
where the graphs of the equations y = f{x) and v=g(x) ) ) ) f(x)y=g(x), where f{x)= 3x"2 +5x -3 and
intersect are the solutions of the equation f(x)=g(x); find Solutions to complex systens .omﬁoEEm.&. %Eoﬁocm g(x)=log x
the solutions approximately using technology to graph the can be approximated graphically
functions, make tables of values, or find successive Students are able to:
approximations. Include cases where f(x) and/or g(x) are ’
linear, ﬁo.&aoﬁmr Hmmoumr absolute value, exponential, find the solution to f(x)=g(x) using graphing
and logarithmic functions. technology in cases of linear,

polynomial, rational, absolute value,

exponential and logarithmic functions

find the solution to f{x)=g(x} by making tables of

values or find successive

approximations in linear, polynomial,

rational, absolute value, exponential

and logarithmic cases.

Goal:
Find approximate solutions for f{x)=g(x) using

technology to graph, make tables of

values, or find successive

approximations. Include cases where

the functions are linear, polynomial,

rational, absolute value, logarithmic

and exponential.

F.BF.B3. Identify the effect on the graph of f{x) by 3,578 Concepts: Let f(x)=x"2. Describe and graph the

replacing with f(x)+k, kf(x),f(kx) and f(x+k) for
specific values of k; find the value of k given the
graphs. Experiment with cases and fllustrate an
explain effects on the graph using technology. Include
even and odd functions.

Function notation representations of transformations
Students will be able to:

perform transformations on graphs of polynomial,
exponential, logarithmic or

transformations, f(x+3), f{x)-9, 8f(x) and
f(3x). Use a graphing calculator to check
your results.

If g(x)= log %, write a new equation that
represents a transformation of the graph

12|Page
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Algebra ll

quantities

model a relationship between 2

explicit formula
dependent system parabola geomefric sequence
equivalent systems Quadratic Formula geometric series
independent system quadratic function limits
linear system standard form recursive formula
system of equations vertex form imaginary number
solution of a system of equations zero of a function converge
axis of symmetry arithmetic sequence diverge
complex number arithmetic series greatest common factor
discriminant common difference common ratio

Suggested Activities/Modifications

Below is a list of suggested activities, modifications, accommodations, and enrichment opportunities.

to,:

1. Activities

a.
b.
C.

d.

See Unit 1 Suggested Open Educational Resources
Two quizzes/Two Tests

Desmos www.desmos.com

Open Middle Problems htip://www.openmiddie.com/

2. English Language Learners.

@ e e TP

Read written mstructions

Students may be provided with note organizers/study guides to reinforce key topics.
Model and provide examples

Extended time on assessments when needed.

Establish a non-verbal cue to redirect student when not on task.

Students may use a bilingual dictionary.

Pair Visual Prompts with Verbal Presentations

Highlight Key Words & Formulas

3. Special Education/504 Students.

a.

b.

Students may be provided with note organizers / study guides to reinforce key topics.

Extended time on assessments when needed.

This includes, but is not limited

E._ wwmm ‘
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Algebra Il

CRP2. Apply appropriate academic and technical skills.

CRP4. Communicate clearly and effectively and with reason.

CRP6. Demonstrate creativity and innovation.

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP9. Model integrity, ethical leadership and effective management.

CRP11. Use technology to enhance productivity.

9.2 Career Awareness, Exploration, and Preparation Content Area: mHmﬂ Century Life and Careers Strand C: Career Preparation
9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, home, work, and
extracurricular activities for use in a career.
9.2.8.B.4 Evaluate how traditional and nontraditional careers have evolved regionally, nationally, and globally.
9.2.8.B.7 Evaluate the impact of online activities and social media on employer decisions.

Career & Technical Education Content Area: 215 Century Life and Careers Standards
9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.

9.3.5ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, interpret and summarize research
and statistical data.

9.3.8T-SM.3 Analyze the impact that science and mathematics has on society.

Interdisciplinary Connections: Students will learn that complex numbers are widely used in the fields of physics and engineering, as well as in
advanced mathematics. Students will learn the history of complex numbers, as well as the connections between complex numbers and fractal
geometry, which appears in both art and nature.

Media Literacy: Students will use rational exponents to model exponential growth and decay. Students will be asked to find examples of growth and

decay in the media.

Global Perspectives: Students will investigate the simultaneous development of number systems in different cultures and regions.

16 | Page
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Algebra ll

in simple cases and using
technology for more complicated
cases.

F.JIF.C.7¢c. Graph polynomtal
functions, identifying zeros when
suitable factorizations are
available, and showing end
behavior.

Students are able to:

graph a polynomial fimction given its equation.

identify zeros from the graph and using an appropriate factoring
technique.

show key features of the graph, including end behavior.

use technology to graph and describe key features of the graph for
complicated cases.

Learning Goal 3: Graph polynomial functions from equations; identify
zeros when suitable factorizations are available; show key features and
end behavior.

A.APR.C.4. Prove polynomial 3,7 Concepts: Check the polynomial identity
identities and use them to Polynomial identities can be used to describe numerical mH 4+ @.vm = g2 + 2zy + Qm usin
describe numerical relationships. refationships. — 3 €
For example, the difference of Students are able to: z=0ad¥ =
two squares; the sum and show that the polynomial identity (3 + y*)* = (x*~ y°)* -+ (2xy)*
difference of two cubes; the can be used to generate Pythagorean triples.
polynomial identity (x* + YV = prove polynomial identities.
(0P~ 2V + (2xp)* can be used to
generate Pythagorean triples. Learning Goal 4: Use polynomial identities to describe numerical
refationships and prove polynomial identities.
A.APR.D.6. Rewrite simple 1 Concepts: 1) Using long division, simplify
rational expressions in different Rational expressions can be written in different forms. HMHM + 11z —5
forms; write a(x)/b(x) in the form Students are able to:
g(x) + r(x)/b(x), where a(x), b(x), write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), 3z —1
g(x), and #(x) are polynomials and 1(x) are polynomials with the degree of r(x) less than the degree of | 2) You are rolling out the crust for a
with the degree of #(x) less than b(x). rectangular deep dish pizza. The area of the
the degree of b(x), using use inspection, factoring and long division to rewrite rational pie is 6x” + x — 1 and the length is
inspection, long division, or, for expressions. 2x + 1. How wide should the crust be?
the more complicated examples, a use technology to rewrite rational expressions for more
computer algebra system. complicated cases.
Learning Goal 5: Rewrite simple rational expressions in different forms
using inspection, long division, or, for the more complicated examples, a
computer algebra system.
A.RELA.2. Solve simple 2,3,4,6 Concepts: 1) Error Analysis. A student said that 4 and

rational and radical equations in
one variable, and give examples
showing how extraneous
solutions may arise.

A.RELA.1. Explain each step in

Inverse relationships exist between roots and powers.

Extraneous solutions do not result in true statements.
Students are able to:

use the inverse relationship between roots and powers when
solving radical equations.

identify any extraneous solutions.

1 are the solutions of the following radical
equation. Describe and correct the student’s

8ITOr. /\mmn_uw =T

2) Write a simplified expression for the area
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Algebra li

F.IF.C.7e. Graph exponential and
logarithmic fiumctions, showing
intercepts and end behavior, and
trigonometric functions, showing
period, midline, and amplitude.

Learning Goal 9: Graph logarithmic finctions expressed symbolically
and show key features of the graph (including intercepts and end
behavior).

change in the animal population.

b. Graph the function. Estimate the
number of years until the population
first drops below 15 animals,

A.RELD.11. Explain why the x-
coordinates of the points where
the graphs of the equations y =
f(x) and y = g(x) intersect are the
solutions of the equation f(x) =
g(x); find the solutions
approximately, e.g., using
technology to graph the functions,
make tables of values, or find
successive approximations.
Include cases where f{(x) and/or
g(x) are linear, polynomial,
rational, absolute value,
exponential, and logarithmic
fonctions.*

L5

Concepts:

Solutions to complex systems of nonlinear functions can be
approximated graphically
Students are able to:

find the solution to f{x)=g(x) approximately, e.g., using
technology to graph the functions; include cases where f(x) and/or g(x)
are linear, polynomial, rational, absolute value, exponential, and
logarithmic functions.
: find the solution to f{(x)=g(x) approximately, e.g., using
technology to make tables of values, or find successive approximations;
include cases where f{x) and/or g(x) are linear, polynomial, rational,
absolute value, exponential, and logarithmic fimctions.
Learning Goal 10: Find approximate solutions for f{x)=g(x), using
technology to graph, make tables of values, or find successive
approximations. Include cases where f(x) and/or g(x) are linear,
polynomial, rational, absolute value, logarithmic and exponential
functions.

Use a graphing calculator, or graphing
software, to approximate the solutions to the
following systems:

oy [ —y=0
) flz) = T4y =
_ Jy=1z
N f(@) = y = 1°
fla)={¥ =09

Polynomial, monomial, binomial, trinomial, factor,

remainder, multiply, divide, divisor, dividend, quotient,
length, width, perimeter, area,
factor theorem, multiple zero, multiplicity, relative
maxitm,

monomial, degree of a polynomial, polynomial function,
standard form of a polynomial, turning point, end behavior

relative minimum, polynomial identity, difference of two
squares, sum and difference of two cubes, radical equation,
square root equation, rational expression, simplest form,
complex fraction, radical functions, square root functions

Suggested Activities/Modifications

to,:
1. Activities

Below is a list of suggested activities, modifications, accommodations, and enrichment opportunities. This includes, but is not limited

a. See Unit 2 Suggested Open Educational Resources

mo | Page
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Algebra ll

shitp://www.geogebra.org

The above website allows students to graph equations, find points of intersection, and perform numerous other algebraic and geometric
manipulations.

* http://www.wolframalpha.com/
The above website will solve any equation entered, provide a graphic interpretation of the solution, and perform many other mathematical tasks.

Career Readiness Practices

CRP1. Act as a responsible and contributing citizen and employee.

CRP2. Apply appropriate academic and technical skills.

CRP4. Communicate clearly and effectively and with reason.

CRP6. Demonstrate creativity and innovation.

CRPS8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP9. Model integrity, ethical leadership and effective management.

CRP11. Use technology to enhance productivity.

9,2 Career Awareness, Exploration, and Preparation Content Area: uuﬁ Century Life and Careers Strand C: Career Preparation

9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, home, work, and
extracurricular activities for use in a career.
9.2.8.B.7 Evaluate the impact of online activities and social media on employer decisions.

Career & Technical Education Content Area: NHmﬁ Century Life and Careers Standards
9.3.8T.2 Use technology to acquire, manipulate, analyze and report data.

9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, interpret and summarize research
and statistical data.

5.3.ST-SM.3 Analyze the impact that science and mathematics has on society.

Media Literacy: Students will be asked to use resources online and in other textbooks and publications to find alternative ways to solve equations.

Students will be asked to analyze these resources in terms of their usefulness and ease. These resources can be compiled into an online catalogue for
future classes to use and add to.

Global Perspectives: Real data that describes different nations® economies and populations will be used as examples of linear growth, exponential
growth, exponential decay, and periodic functions

Mm_mwa i e e e e e+ s e e e e e e .
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Algebra ll

Example 1: Por each function, identify ena cycle intwe differant ways. Then determine

F.IE.C.7. Graph functions 1,4.5,6,7 Concepts: the period ofthefunction.
expressed symbolically and show . 1 b,
key features of the graph, by hand Relationship between the unit circle in the coordinate o
in simple cases and using plane and graph of trigonometric functions. BV RYVE Y VY
technology for more complicated
cases. Students are able to: Example 2: Det whether each funetion isor is not pariadic, ¥it is, find the perjod,
F.IF.C.7e. Graph exponential and . ; " 'y
logarithmic functions, showing graph trigonometric functions, showing period, midline, Nu A i
intercepts and end behavior, and and amplitude. b 0z % w
frigonometric functions, showing -2 -1
period, midline, and amplitude. Goal: Graph trigonometric finctions Erample : Find the amplitade of ach

expressed symbolically, showing key .

features of the graph, by hand in simple

cases and using technology for more

complicated cases.
F.TE.B.5 Choose frigonometric 4 Concepts:

functions to model periodic
phenomena with specified
amplitade, frequency, and
midline.

Periodic functions may model real-world scenarios.
Students are able to:

use characteristics of real world phenomena to select a
trigonometric model.

identify amplitude, frequency and midline appropriate
for the model.

Goal : Choose trigonometric functions to model periodic
phenomena with specified amplitude,
frequency, and midline.

2. y= 4sinnx
Period:
Amplitude:
Reflection:
Phase Shift:
Vertical Shift:
Transformations:

B
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Algebra ll

the quadrant of the angle.

F.BF.B.3. Identify the effect on
the graph of replacing f{x) by Ax)
+ k, k f1x), k=), and fx + k) for
specific values of & (both positive
and negative); find the value of k
given the graphs. Experiment with
cases and illustrate an explanation
of the effects on the graph using
technology. Include recognizing
even and odd functions from their
graphs and algebraic expressions
Jor them.

3,5,7,8

Concepts:
Function notation representation of transformations
Students are able to:

perform transformations on graphs of polynomial,
exponential, logarithmic, or frigonometric
functions.

identify the effect on the graph of replacing f{x) by
- S+ k |
- kfAx:;
- ke

- and fix + k) for specific values of k (both positive
and negative).

identify the effect on the graph of
combinations of transformations.

given the graph, find the value of k.

illustrate an explanation of the effects on polynomiai,
exponential, logarithmic, or trigonometric
graphs using technology.

Goal : Identify the effect on the graph of a polynomial,
exponential, logarithmic, or trigonometric
function of replacing f(x) by f{x) + k, k f(x),
fkx}, and f{x + k) for specific values of k
{(both positive and negative). Find the value
of k given the graphs and identify even and
odd functions from graphs and equations.
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Algebra ll

different but equivalent forms to
reveal and explain different
properties of the function

F.IF.C.8b: Use the properties of
exponents to interpret expressions
for exponential functions. For
example, identify percent rate of
change in functions such as y =
(1.02) y = (0.97), y = (1.01}"*" y
= (1.2 and classify them as
representing exponential growth
or decay.

properties of the function.

cycle asymptote central angle
period amplitude exponential growth
periodic function Change of Base Formula logarithm
phase shift common logarithm logarithmic equation
radian exponential equation logarithimic function
sine exponential function natural logarithmic function
tangent cosine unit circle

Suggested Activities/Modifications

to,:
1. Activities

a. See Unit 3 Suggested Open Educational Resources
b. Two quizzes/Two Tests
c. Desmos www.desmos.com

Below is a list of suggested activities, modifications, accommodations, and enrichment opportunities. This includes, but is not limited
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Algebra i

The above website shows the relationship between the unit circle and the numeric values of the six trigonometric functions at different angles.
http://illuminations.nctm.org/ActivityDetail. aspx 21D=174

The above website allows students to explore transformations of trigonometric functions by changing the equation’s parameters.

Career Readiness Practices

CRP1. Act as a responsible and contributing citizen and employee.

CRP2. Apply appropriate academic and technical skills.

CRP4. Communicate clearly and effectively and with reason.

CRP6. Demonstrate creativity and innovation.

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP9. Model integrity, ethical leadership and effective management.

CRP11. Use technology to enhance productivity.

9.2 Career Awareness, Exploration, and Preparation Content >~.mmwmuwa Century Life and Careers Strand C: Career Preparation
9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, home, work, and
extracurricular activities for use in a career.
9.2.8.B.4 Evaluate how traditional and nontraditional careers have evolved regionally, nationally, and globally.

9.2.8.B.7 Evaluate the impact of online activities and social media on employer decisions.

Career & Technical Education Content Area: Mmmﬁ Century Life and Careers Standards

9.3.5T.2 Use technology to acquire, manipulate, analyze and report data.

9.3.8T-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, interpret and summarize research
and statistical data.

9.3.8T-SM.3 Analyze the impact that science and mathematics has on society.

Interdisciplinary Connections: Students will be writing and analyzing functions that are mathematical models for scenarios in the social sciences,
physics, biology, and economics. Growth and decay in biology and finance will be emphasized.

Media Literacy: Students will be asked to find examples in the media of exponential growth and decay. Students will be expected to find websites,
newspaper articles, video clips, and other acceptable media that discuss a real-world phenomenon or current event that is an example of exponential
behavior.

Global Perspectives: Real data that describes different nations’ economies and populations will be used as examples of linear growth, exponential
growth, exponential decay, and periodic functions.
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Algebra li

S.1C.A.1. Understand statistics as
a process for making inferences
about population parameters
based on a random sample from
that population.

2,4

Concepts:

Statistics is a process for making inferences about a
population based on analysis of a random sample from the
population.

Students are able to:

identify and evaluate random sampling methods.

explain the importance of randomness to sampling and
inference making.

explain the difference between values that describe a
population and a sample, in context.

Goal: Identify and evaluate random sampling methods.

1. Analyzing Sampling Methods:
Public Opinion - A newspaper wants to
find out what percent of a city
population favors a property tax
increase to raise money for focal parks.
‘What is the sampling method ased for
each situation? Does the sample have a
bias? Explain.

a) A newspaper article on the tax
increase invites readers to call the paper
and express their opinions

b) A reporter interviews people leaving
the city’s largest park

¢) A survey service calls every 50™
listing from the local phone book

2. 1dentify the sampling method then
identify any bias in each method:

a) A supermarket wants to fin the
percent of shoppers who use coupons. A
manager interviews every shopper
entering the greeting card aisle.

b) A maintenance crew wants fo
estimate how many of 3,000 air filters in
an office building need replacing. The
crew examines five filters chosen at
random on ¢ach floor of the building,
¢} A student government wants to find
out how many students have after-
school jobs. A pollster interviews
students selected at random as they
board busses at the end of the school
day.

32 | Page




?Bey _‘mm‘

AsA1ns anoA pnpuo)) (@

AsK PINoM
no& poyjem Jurpduwies o1 aqLIdsa(q (q

[00TY2s Y31y 13)JE TOI}EINPS I} INHINOD

0} uefd ogqm [ooqas anoA 8 spoepnls

J0 x3gwnu 3y 1o puy o} wosanb
AJAINS B AILIA 1TORIAN[0D) BIR( (¥ 7
Sulsnyuod 1o ApIom 00} SI (p

SONSSI 10U X0 08} ST 0D (3
nopeuLIol ysnous apracxd jou saop (g
asuodsaa xemonaed e oy spdoad spesy (e
:59se1q SUIMO0[0F 93 JO Y2ud Suisn
uonsanh £9AXNS € a31IM ‘SI93JTED JNOqE
A3AIns B Suponpuod a1 noA ssoddng |

‘sopdimes
20ULTULATOY pue sojdures esuodsal ATeJunjoa AFHEAPI .
‘sagsan0xd
9521} JO U2Be UI UOTJEZIIOPUE] JO eoueltodinr o) urejdxe .
‘SAIPNIS TEUONEAIRSO

pue ‘syuenirredxe ‘sAsains sjdures usemieq YSIMSUNSIP

10) 9[qE 318 SHUPN]S

*sasA[BUE [BOTISIIRIS

JuateyIp Io] Fumorre sesodind [eansmels JaIalIIp 24108
SOTPNIS JRUCHEAKISqO PR ‘syuentuadxe ‘sAeams ojduieg

girlbizliiici=del

9501} JO SSeU0AII0R[Je a1y} JO TosLeduos 1) B SMOj]e

STUDIIERT) JURISIJIP O} STENPIATPU] SUIUZISse A[Iopuey .

-wonemdod

2TOTM 9] JNOQE SUDISN[OU0D MeIp 0f ofqrssod 11 saxew

monzendod e Jo ojdumes wopues 8 WoX vlep SUNISOD) .

Yoo

0] §9]B]9.1 UOHBZITIOPUET MOT]
ure[dxs {selpnys [BUOLBAIISQO
pue ‘syuawradxe ‘sAaams
a1dwres Fuowe ssoUAISIIp PUR JO

:s)dasuo) ¥ | sesodmd sy) szruFosey] ‘€'Y TS
“(uoye[nus
Suwsn "3-2) sseo0ad Sunerusi-eEp
USAIS B WOJY SI{NEDI [IIM JUSISISUHOD 248 Jopoul
payweds € Jo serpedord pur SeTIONINO 913 J1 AUIULING(T ([[REX)
‘Burydores WOPURI JO SUCHE[IIWTS USSP .
-oz1s ejdmres
1o paseq paetord aq wes suonaperd IBY 407 MOTY .
-Surfepow [2oNeI0ay};
PUE [BIUSWHedXS U2RMISq SOUSIIIIIP 9] MO0 .
. Jjepouy aiyy uoysanb
JuenILedxe puE WO SINSaE o1 nod
7 noA aSHDD MOL D UI SIID] €
ILM JUISISTOD ST [SPOTT URALS € I8(Iots SUTULIelep . Jo ynsau v ppog "¢ Auiqqosd
yum dn sppay synf uzoo Suuiads
03 9qE SIE SHISpmS v sdps japou v ‘a1duinxs 40,
“satueomo afqissod Jo nondirosap 1o 381 € :[spot e Suisn orpenums Fuisn “Fs ‘ssevord
iepow oy uonssnb 03 ROA | <4 fHpsrEmoTyEW poquIosSp aq WO S9559001d WOPUEY . SUrRIoTeS-LIep TaALS & WOl
ISTED MO B TI S[IE) € JO J[NSaL ¥ P[NoAL '¢0 Anpgqeqoad S}[RSaI [IIM JURISISTOD SI [9pOU
guas dn speay spuej urod Suramds g sdes [opowt v :s3daduo)y ¥'C

pargroeds € 1 ap1oe "TVOE'S

1t e1ga3)Y




Algebra [l

describe simple random samples, stratified random
samples, and cluster samples.

explain how undercoverage, nonresponse, and question
wording can lead to bias in a sample survey.

Goal: Identify the differences among and purposes of sample
surveys, experiments, and observational
studies, explaining how randomization relates
1o each.

S.IC.B.4. Use data from a sample | 1,2,4,5,6 Concepts: 1. Explain the differences between measures of central
survey to estimate a population tendency and measures of variation.
mean ot proportion; develop a Appropriately drawn samples of a population may be 2. Compare & Contrast: Three data sefs each havea
margin of error through the use of used to estimate a population mean or population proportion. mean of 70, Set A has a standard deviation of 10, Set B
simulation models for random Relationship between margin of error, variation with a has a standard deviation of 5. Set C has a standard
sampling data set, and variability in the population deviation of 20. Compare and contrast these three sets.
Students are able to: 3. Approximate the margin of error for the sample. In
2007, the US Mint began issuing $1 coins featuring
conduct simulations of random sampling to gather images of the nation’s presidents. In a survey, 76% of
samples. 2431 US adults opposed using $1 coins.
estimate population means with sample means.
estimate population proportions with sample proportions.
calculate margins of error for the estimates.
explain how the results relate to variability in the
population.
Goal: Use data from a sample survey to estimate a population
mean or proportion; develop a margin of error
through the use of simulation models for
random sampling.
S.JC.B.5. Use data from a 1,2,4,5,6 Concepts: 1. Sam Sleep researcher hypothesizes that people who are

randomized experiment to
compare two treatments; use
simulations to decide if
differences between parameters
are significant

A statistically significant outcome is one that is
unlikely to be due to chance alone.
Students are able fo:

allowed to sleep for only four hours will score
significantly lower than people who are allowed to sleep
for eigh{ hours on a cognitive skills test. He brings sixteen
participants into his sleep lab and randomly assigns them
to one of two groups. In one group he has participants
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Algebra [l

the probability of 4 and B
occurring together is the product
of their probabilities, and use this
characterization to determine if
they are independent.

S.CP.A.3. Understand the
conditional probability of 4 given
B as P(4 and B)/P(B), and
interpret independence of 4 and B
as saying that the conditional
probability of 4 given B is the
same as the probability of 4, and
the conditional probability of B
given A is the same as the
probability of B.

S.CP.A.4. Construct and interpret
two-way frequency tables of data
when two categories are
associated with each object being
classified. Use the two-way table
as a sample space to decide if
events are independent and to
approximate conditional
probabilities. For example, collect
data from a random sample of
students in your school on their
SJavorite subject among math,
science, and English. Estimate the
probability that a randomly
selected student from your school
will favor science given that the
student is in tenth grade. Do the
same for other subjects and
compare the resulis.

S.CP.A.5. Recognize and explain
the NEW Concepts of conditional

Two events A and B are independent if the probability of
A and B occurring together is the product of their probabilities.

Independence of event 4 and event B means that the
conditional probability of 4 given B is the same as the
probability of and the conditional probability of B given 4 is
the same as the probability of 5.

Students are able to:

identify events as independent or dependent.

interpret the conditional probability of A given B as
answering the question ‘now that B has occurred, what is the
probability that event A will occur?’.

determine the conditional probability of 4 given B using
P(4 and BYP(B).

represent conditional probability of 4 given B as P(A|B).

calculate conditional probabilities.

construct two-way frequency tables for two categorical
variables.

calculate probabilities from the two-way frequency table.

use the probabilities to assess independence of two
variables.

Goazl: Use two-way frequency tables to determine if events are
independent and to calculate conditional
probability. Use everyday langunage to
explain independence and conditional
probability in real-world situations.

they are in the tenth grade.

Compare the chance of having lung cancer if you are a
smoker with the chance of being a smoker if you have lung
cancer.

m,,m:_ Page
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Algebra ll

Suggested Activities/Modifications
Below is a list of suggested activities, modifications, accommodations, and enrichment opportunities. This includes, but is not limited
to,:
1. Activities
a. See Unit 4 Suggested Open Educational Resources
b. Two quizzes/Two Tests
c. Students will investigate the effect of outliers on a set of data. Students
will take a set of data that is approximately “normally distributed” and
create a histogram and numeric summary. Then, students will add a single
extreme outlier, and repeat the computations. Students should present their
results using a poster or Microsoft Powerpoint.

d. Open Middle Problems hitp://www.openmiddle.com/

2. English Language Learners.

Read written instructions
Students may be provided with note organizers/study guides to reinforce key topics.
Model and provide examples

Extended time on assessments when needed.

Establish a non-verbal cue to redirect student when not on task.

Students may use a bilingual dictionary.

Pair Visual Prompts with Verbal Presentations

Highlight Key Words & Formulas
3. Special Education/504 Students.
Students may be provided with note organizers / study guides to reinforce key topics.
Extended time on assessments when needed.

Preferred seating to be determined by student and teacher.
Provide modified assessments when necessary.
Student may complete assessments in alternate setting when requested.

Establish a non-verbal cue to redirect student when not on task.
Maintain strong teacher / parent communication.
Repetition and practice
Pair Visual Prompts with Verbal Presentations
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Algebra ll

9.2.8.B.7 Evaluate the impact of online activities and social media on employer decisions.

Career & Technical Education Content Area: 21 st Cens Life and Careers Standards

9.3.8T.2 Use technology to acquire, manipulate, analyze and report data.

9.3.5T-SM.4 Apply critical thinking skills fo review information, explain statistical analysis, and to translate, interpret and summarize research
and statistical data.

9.3.8T-SM.3 Analyze the impact that science and mathematics has on society.

Interdisciplina
physical sciences.

Connections: Students will explore how data and probability can be used to make decisions and predictions in the social and

Media Literacy: Students will be asked to scour media sources for examples of statistics in the news. Students will be encouraged to examine these
studies for potential biases. Through this activity, the unit can be extended to briefly discuss sampling techniques.

Global Perspectives: Real data that compares the growth rates of different nations” economies and populations will be used to motivate statistics
topics.
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Algebra Il

Iv. Instructional Resources and Materials

Short constructed responses
Extended constructed responses
Teacher Observation

Checks for understanding

Do Now

Exit Tickets

Staying Sharp (Agile Mind)

Extension — See additional performance tasks
in the Unit Standards Overview.

End-of-Unit Assessment (Agile
Mind)

Mid-Unit Assessment (Agile
Mind)

Teacher Resources

Annenberg Learning

Mathematics Assessment

Projects
Achieve the Core
Mathplanet.com

Interactive
Mathematics.com

Tustrative Mathematics

Inside Mathmatics.org
EdConnect.org
Desmos

Khan Academy

Student Resources

Student Activity
Book (Agile
Mind)

Khan Academy

Edconnect

Math is Fun
(website)

Virtual Nerd

Agile Mind —
Algebra Il
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