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The Philosophy and Vision for Mathematics in Manchester




MANCHESTER PUBLIC SCHOOLS

PHILOSOPHY

Our goal is to have each student realize his/her full potential and develop an understanding of the ever-changing math skills needed
for the 21% century. We recognize each individual’s unique style of learning and diverse needs, as we teach the new COMMON

CORE mathematics in Manchester Public Schools. Our program is designed to empower each learner in achieving a thorough
understanding through the lens of mathematical practices. The important processes and proficiencies of this COMMON CORE
document are to: utilize math to reason abstractly, instill habitual practices of precision and perseverance in solving problems
strategically, develop viable arguments using math to explain logic and infuse a command of technology as an appropriate tool of
support. These are the new understandings of mathematics education, designed for the future of all students to be successful in this
century.

VISION

The vision of Manchester Public Schools is to empower all students to become successful lifelong strategic mathematical problem
solvers.




21° Century Mathematics Teaching

“Our vision is to rigorously challenge ALL students to empower for math success”
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Overview of the Mathematics Curriculum Design

The Mathematics Curriculum purposefully connects the Common Core State Standards (CCSS), pedagogical teaching and learning

practices while using performance expectations to create a rigorous curriculum design (Ainsworth, 2010). The Mathematics
Curriculum that is structured by grade level offers:

Specific learning outcomes that define what students should understand and be able to do
Emphasis on standards-based skills

Academic Vocabulary specific to the area of math

21 Century learning skills

Higher-level thinking skills

Research-based, effective teaching strategies

A curriculum glossary to promote consistency of understanding

Unwrapped Standards to promote consistency of understanding

Personally meaningful and socio culturally relevant learning opportunities

The curriculum format includes units of study, essential questions and unit goals, performance standards, performance assessments,
and suggested instructional strategies. To ensure the curriculum becomes an integral part of lesson planning, several appendices
offer supportive additional resources to enrich the teaching and learning of mathematics in the classroom. The Mathematics
Curriculum is designed to promote clarity and specificity, to stress conceptual understanding of key ideas, and to balance a

combination of procedure and understanding, so that students in Manchester are college and/or career ready successfully meeting
the challenges of a global society.




Mathematics Curriculum K-12 for the 21°%' Century




Introduction

Mathematics Content

These Common Core State Standards for Mathematics define what students should understand and be able to do in their
study of mathematics. Asking a student to understand something means asking a teacher to assess whether the student
has understood it. But what does mathematical understanding look like? One hallmark of mathematical understanding is
the ability to justify, in a way appropriate to the student’s mathematical maturity, why a particular mathematical statement
is true or where a mathematical rule comes from. There is a world of difference between a student who can summon a
mnemonic device to expand a product such as (a + b)(x + y) and a student who can explain where the mnemonic comes
from. The student who can explain the rule understands the mathematics, and may have a better chance to succeed at a
less familiar task such as expanding (a + b + ¢)(x + y). Mathematical understanding and procedural skill are equally
important, and both are assessable using mathematical tasks of sufficient richness.

The Standards set grade-specific standards but do not define the intervention methods or materials necessary to support
students who are well below or well above grade-level expectations. It is also beyond the scope of the Standards to
define the full range of supports appropriate for English language learners and for students with special needs. At the
same time, all students must have the opportunity to learn and meet the same high standards if they are to access the
knowledge and skills necessary in their post-school lives. The Standards should be read as allowing for the widest
possible range of students to participate fully from the outset, along with appropriate accommodations to ensure maximum
participation of students with special education needs. For example, for students with disabilities reading should allow for
use of Braille, screen reader technology, or other assistive devices, while writing should include the use of a scribe,
computer, or speech-to-text technology. In a similar vein, speaking and listening should be interpreted broadly to include
sign language. No set of grade-specific standards can fully reflect the great variety in abilities, needs, learning rates, and
achievement levels of students in any given classroom. However, the Standards do provide clear signposts along the
way to the goal of college and career readiness for all students.

http://www.corestandards.org/assets/CCSSI _Math%20Standards.pdf, pages 3,4 and 8
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8 Mathematical Practices

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should
seek to develop in their students. These practices rest on important “processes and proficiencies” with longstanding
importance in mathematics education. The first of these are the NCTM process standards of problem solving, reasoning
and proof, communication, representation, and connections. The second are the strands of mathematical proficiency
specified in the National Research Council’s report Adding It Up: adaptive reasoning, strategic competence, conceptual
understanding (comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying
out procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual inclination to see
mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and one’s own efficacy).

8 Mathematical Practices

Make sense of problems and persevere in solving them. Use appropriate tools strategically.
Reason abstractly and quantitatively. Attend to precision.

Construct viable arguments and critique the reasoning of others. Look for and make use of structure.

B woNop
® N o ;

Model with Mathematics. Look for and express regularity in repeated reasoning.

http://www.corestandards.org/assets/CCSSI Math%20Standards.pdf, pages 3,4 and 8
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Introduction

A Balanced Combination

The Standards for Mathematical Practice describe ways in which developing student practitioners of the discipline of
mathematics increasingly ought to engage with the subject matter as they grow in mathematical maturity and expertise
throughout the elementary, middle and high school years. Designers of curricula, assessments, and professional
development should all attend to the need to connect the mathematical practices to mathematical content in mathematics
instruction. The Standards for Mathematical Content are a balanced combination of procedure and
understanding. Expectations that begin with the word “understand” are often especially good
opportunities to connect the practices to the content. Students who lack understanding of a topic may
rely on procedures too heavily. Without a flexible base from which to work, they may be less likely to
consider analogous problems, represent problems coherently, justify conclusions, apply the
mathematics to practical situations, use technology mindfully to work with the mathematics, explain the
mathematics accurately to other students, step back for an overview, or deviate from a known procedure
to find a shortcut. In short, a lack of understanding effectively prevents a student from engaging in the
mathematical practices. In this respect, those content standards which set an expectation of understanding are
potential “points of intersection” between the Standards for Mathematical Content and the Standards for Mathematical
Practice. These points of intersection are intended to be weighted toward central and generative concepts in the school
mathematics curriculum that most merit the time, resources, innovative energies, and focus necessary to qualitatively
improve the curriculum, instruction, assessment, professional development, and student achievement in mathematics.

http://www.corestandards.org/assets/CCSSI _Math%20Standards.pdf, pages 3,4 and 8
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Manchester High School
Common Core State Standards
Mathematics Curriculum

Description of Standards

The high school standards specify the mathematics that all students should study in order to be college and career ready. Additional mathematics that
students should learn in fourth credit courses or advanced courses such as calculus, advanced statistics, or discrete mathematics is indicated by (+).
All standards without a (+) symbol should be in the common mathematics curriculum for all college and career ready students. Standards with a (+)
symbol may also appear in courses intended for all students.

The high school standards are listed in conceptual categories including Number and Quantity, Algebra, Functions, Modeling, Geometry, and
Statistics and Probability, and Contemporary Mathematics.

Conceptual categories portray a coherent view of high school mathematics; a student’s work with functions, for example, crosses a number of
traditional course boundaries, potentially up through and including calculus. Modeling is best interpreted not as a collection of isolated topics but in
relation to other standards.

Number and Quantity Geometry

e The Real Number System (N-RN) Congruence (G-CO)

e Quantities (N-Q) Similarity, Right Triangles, and Trigonometry (G-SRT)

e The Complex Number System (N-CN) Circles (G-C)

e Vector and Matrix Quantities (N-VM) Expressing Geometric Properties with Equations (G-GPE)
Geometric Measurement and Dimension (G-GMD)
Modeling with Geometry (G-MG)

Algebra

Seeing Structure in Expressions (A-SSE)
Arithmetic with Polynomials and Rational Expressions (A-APR) Modeling
Creating Equations (A-CED)
Reasoning with Equations and Inequalities (A-REI) Statistics and Probability

Interpreting Categorical and Quantitative Data (S-1D)
Making Inferences and Justifying Conclusions (S-1C)
Conditional Probability and the Rules of Probability (S-CP)
Using Probability to Make Decisions (S-MD)

Functions

Interpreting Functions (F-1F)

Building Functions (F-BF)

Linear, Quadratic, and Exponential Models (F-LE)
Trigonometric Functions (F-TF) Contemporary Mathematics

e Discrete Mathematics (CM-DM)




NEASC CURRICULUM RESPONSIBILITY CHECKLIST

ART

BUSINESS & FINANCE

CAREER SERVICES

ENGLISH

FAMILY & CONSUMER SCIENCE
GUIDANCE

Academic Expectations
All students will:

1. Reads and understand literary, informational, and 1 1
persuasive texts in order to analyze, interpret, and
evaluate them.

2. produce written materials which develop thoughts, 1 2
share information, influence, persuade, and
entertain.

3. comprehend verbal and nonverbal presentations at 2 1 1
the literal, inferential and evaluative levels, and speak
using appropriate conventions, forms of expression,
and tools.

4. comprehend and demonstrate number sense, 2 | 2
probability and statistics, geometry, and algebra.

5. understand and apply basic concepts, principles, and 2 1
theories of biology and physical science, and their
interrelationships.

6. identify and apply appropriate technologies to 2 1 1 2
conduct research, communicate information and
ideas, produce original works, organize data, and
solve problems.

7. demonstrate abstract thinking, curiosity, imagination, | 1 2 1 1
and creativity in the arts or through academic
problem solving.

MATHEMATICS

PERFORMING ARTS

PHYSICAL EDUCATION
SOCIAL STUDIES
TECHNOLOGY
WORLD LANGUAGES

LIBRARY
HF AITH
SCIENCE




NEASC CURRICULUM RESPONSIBILITY CHECKLIST
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Civic and Social Expectations
All students will:
1. treat others with respect regardless of race, ethnicity, 1 1 2 1 2 2 1 1
class, or orientation.
2. demonstrate ethical behavior through honesty and 1 1 2 1 2 2 2 1 1
integrity.
3. be responsible for their words, actions, and 1 1 2 1 2 2 1 1
commitments.
4. contribute positively to the community. 1 1 1 2 1 2 2
5. contribute to the school by participating in co- 2 2 1 2 1 1 2

curricular or service activities.




MHS Math Department
Curriculum Syllabus
Common Core State Standards 2012
Algebra 1

MONTH

CURRICULUM TOPICS

September - Quarter 1
Unit 1
Relationship Between Quantities
and Reasoning with Equations

Reason quantitatively and use units to solve problems - (N.Q.1, N.Q.2, N.Q.3)
Create equations that describe numbers or relationships - (A.CED.1, A.CED.2, A.CED.3, A.CED.4)
Interpret the structure of expressions - (A.SSE.1.a, A.SSE.2.b)

October

Unit 2
Linear and Exponential
Relationships

Solve equations and inequalities in one variable - (A.REI.3)

Understand solving equations as a process of reasoning and explain the reasoning - (A.REI.1)
Represent and solve equations and inequalities graphically - (A.REI.10, A.REI.11, A.REI.12)
Solve systems of equations - (A.REL.5, A.REI.6)

November (Quarter 2)

Understand the concept of a function and use function notation - (F.IF.1, F.IF.2, F.IF.3)
Interpret functions that arise in applications in terms of a context - (F.IF.4, F.IF.5, F.IF.6)
Build a function that models a relationship between two quantities - (F.BF.1, F.BF.2)
Analyze functions using different representations - (F.IF.7.a, F.IF.7.e, F.IF.9)

December

Build new functions from existing functions - (F.BF.3)

Construct and compare linear, quadratic, and exponential models and solve problems
(F.LEl.a F.LE.lb,F.LE.lc, F.LE.2, F.LE.3)

Extend the properties of exponents to rational exponents - (N.RN.1, N.RN.2)

January (Quarter 3)

Unit4
Expressions and Equations

Interpret expressions for functions in terms of the situation the model - (F.LE.5)
MID-YEAR EXAM
Write expressions in equivalent forms to solve problems - (A.SSE.3.a, A.SSE.3.b, A.SSE.3.c)

Interpret the structure of expressions - (A.SSE.1.a, A.SSE.2.b, A.SSE.2)
Perform arithmetic operations on polynomials - (A.APR.1)




MHS Math Department
Curriculum Syllabus
Common Core State Standards 2012
Algebra 1

MONTH

CURRICULUM TOPICS

February

o Create equations that describe numbers or relationships - (A.CED.1, A.CED.2, A.CED.4)
¢ Solve equations and inequalities in one variable - (A.REIl.4.a, A.REI.4.b)
o Solve systems of equations - (A.REL.7)

March
Unit 5
Quadratic Functions and
Modeling

Use properties of rational and irrational numbers - (N.RN.3)
Interpret functions that arise in applications in terms of a context - (F.IF.4, F.IF.5, F.IF.6)
Analyze functions using different representations - (F.IF.7.a, F.IF.7.b, F.IF.8.a, F.IF.8.b, F.IF.9)

April (Quarter 4)

Build a function that models a relationship between two quantities - (F.BF.1.a, F.BF.1.b)
Build new functions from existing functions - (F.BF.3, F.BF.4.a)
Construct and compare linear, quadratic, and exponential models and solve problems - (F.LE.3)

May
Unit 3
Descriptive Statistics

e Summarize, represent, and interpret data on a single count or measurement variable - (S.ID.1, S.ID.2, S.ID.3)
e Summarize, represent, and interpret data on two categorical and quantitative variables - (S.1D.5, S.ID.6.a, S.ID.6.b,
S.ID.6.c)

June

o Interpret linear models - (S.ID.7, S.1D.8, S.1D.9)




MHS Math Department
Curriculum Syllabus
Common Core State Standards 2012
Algebra 1

UNIT 1 Pacing Guide — 15 days

Summer packet review through solving multi-step equations (2 days)

Unit conversion, forms of equations, and Jaclyn’s Garden activity (3 days)

Linear, Quadratic and Exponential comparisons and Investigation activity (4 days)
Linear equations, inequalities in one variable and systems of equations (4 days)

Review and unit assessment (2 days)

UNIT 2 Pacing Guide — 17 days

Model situations with systems of equations and inequalities, Inequalities Exploration and Linear Programming (3 days)

Pattern interpretation and development of equations and functions, Patterns to Functions Activity, Model Comparison Activity, Building
Functions Activities (4 days)

Function characteristics — notation, domain, range, graphs, Function Stations (3 days)

Parameters and translations of functions, Graph Comparisons Activity, Function Investigation (2 days)

Review and unit assessment (2 days)

Rational exponents exploration (3 days)

UNIT 4 Pacing Guide — 21 days

Introduction to polynomials, Polynomial Powers activity (4 days)
Factor and solve polynomial expressions and equations, factor, complete the square, quadratic formula, Parking Lot problem (5 days)
Solving quadratic equations, completing the square, quadratic formula, applications, Domino activity, Graphing Stations activity, Roots

check-in, Method Analysis activity (8 days)



MHS Math Department
Curriculum Syllabus
Common Core State Standards 2012
Algebra 1
= Systems of linear and quadratic equations, Highway Problem (2 days)

= Review and unit assessment (2 days)

UNIT 5 Pacing Guide — 18 days

= Model and interpret situations with quadratic functions, Group Activity (3 days)
= Properties of rational and irrational numbers (2 days)

= Create and compare function characteristics, graphs, and parameters (5 days)

= Comparison of families of functions symbolically and graphically (3 days)

= Comparison of functions and their inverses symbolically and graphically (3 days)

= Review and unit assessment (2 days)

UNIT 3 Pacing Guide — 15 days
= Data representations, histograms, box plots, line plots (2 days)

= Interpretation of data from various representations (2 days)

= Representation and Interpretation of categorical data (2 days)

= Representation and interpretation of quantitative data, scatterplot, correlation, regression, College Tuition Performance Task (5 days)
= Comparison of correlation and causation (2 days)

= Review and unit assessment (2 days)



MHS Algebra 1 Mathematics Curriculum

Unit 1 — Relationships Between Quantities and Reasoning with Equations

Domain: Number and Quantity (N)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.

4, Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.
8

Look for and express regularity in repeated reasoning.

Unit Goal

Performance Standards

Expected Performance
Assessment

Instructional Strategies

Students will...

Translate quantitative
relationships into
equations to model
situations and use
algebraic reasoning to
solve.

N-Q(=**)
Reason quantitatively and use
units to solve problems

How...

N.Q.1: Use units as a way to understand
problems and to guide the solution of multi-
step problems; choose and interpret units
consistently in formulas; choose and interpret
the scale and the origin in graphs and data
display

N.Q.2: Define appropriate quantities for the
purpose of descriptive modeling

N.Q.3: Choose a level of accuracy
appropriate to limitations on measurement
when reporting quantities

Students will:
Fastest Runner Worksheet

@j

Fastest runner
problem (CCSS).docx

System of Equations with Graphing

@j

System problem
(CCSS).docx

N.Q.1: Include word problems where
quantities are given in different units,
which must be converted to make
sense of the problem. For example, a
problem might have an object moving
12 foot per second and another at 5
miles per hour. To compare speeds,
students convert 12 feet per second to
miles per hour:

1min . thr . lday
60sec 60min 24hr
which is more than 8 miles per hour.

24000 sece

Graphical representations and data
displays include, but are not limited
to: line graphs, circle graphs,
histograms, multi-line graphs,
scatterplots, and multi-bar graphs.

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Name: Date: Period:

Numerical Reasoning Open Ended #1

Manchester Road Race

Three friends decided to run the Manchester Road Race together.

The table shows the average speed for each of them.

Runner Average Speed
Katelyn 228 inches per second
Tatyana 10.0 miles per hour
Danasia 17 feet per second

Which friend crossed the finish line first?




Name: Date: Period:

Numerical Reasoning Open Ended #2

NFL Combine

The top three touchdown scoring wide receivers in the NFL for 2011 are listed below, along with their 40yd dash time from the NFL Combine and
TD receptions from 2011.

Player Name 2011 Receiving TD’s 40 yard dash time
Calvin Johnson 16 1655 feet per min
Jordy Nelson 15 8.8 yards per sec

Laurent Robinson 11 18.7 miles per hour

Based on the data above, who is the faster wide receiver? Do you think speed had anything to do with the number of touchdowns they
scored?




Students at Manchester High School want to have a soda machine. The principal agrees to install one provided the students maintain
it. The students found a used machine on E-bay for $120 and a supplier that charges 45 cents a can. The students will then decide to
sell soda for 75 cents a can.

Write an equation to represent the cost of the machine and the soda.

Write an equation to represent the money the machine will collect from selling cans of soda.

Create a graph to compare the cost (money spent) with the revenue (money made) from selling soda.

From your graph, estimate how many cans of soda must be sold before the students begin to make a profit.
Determine, algebraically, how many cans of soda must be sold before the students begin to make a profit.

mooOwp

If the students expect to sell 35 cans per day, should they invest in the soda machine? Explain your thoughts.

(0,0)




MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.

4, Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.
8

Look for and express regularity in repeated reasoning.

Expected Performance

Unit Goal Performance Standards Instructional Strategies
Assessment
Students will... How... Students will:
Translate quantitative A.SSE.1: Interpret expressions that represent | Equations and Variables sheet A.SSE.1a Identify the different parts

relationships into
equations to model
situations and use
algebraic reasoning to
solve.

A-SSE(***)
Interpret the structure of
expressions

a quantity in terms of its context.

a. Interpret parts of an expression, such as
terms, factors, and coefficients.

b. Interpret complicated expressions by
viewing one or more of their parts as a
single entity.

@:I

Understanding
Equations and Varialb

Formula manipulation activity

EU

Common Core MR
A.SSE.1 + A.CED.4.c

of the expression and explain their
meaning within the context of a
problem.

A.SSE.1b Decompose expressions
and make sense of the multiple factors
and terms by explaining the meaning
of the individual parts. For example,
interpret P(1+r)" as the product of P
and a factor not depending on P.

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Interpreting variables in context and rearranging formulas to highlight a quantity of interest.

Example One:

1
The formula of a triangle isA:Ebh. 5in 5in

9in

What variable represents the height? base?

What is the height? base?

Use the formula to solve for the area:

Example Two:

. . . 1
The area of the following triangle measures 45in%. A= Ebh

What operations are being performed on the variable h?

What operations would be needed to insolate and solve for height?



Example Three:
The following is the perimeter formula for a rectangle: P =2L +2W .

What operations are being performed in the equation? and

What operations would we perform in order to solve for w? and

Solve for w (Isolate the variable):

Example Four:
. . 9
If I need to convert Celsius to Fahrenheit, | know | have to use the formula: F = gC +32.

What operations are being performed in this equation?

and

If we were to solve for C, which operations would we have to perform in order to isolate C?

Solve for C;



Example Five:
The following formula is used to find the volume of a cylinder: V == r2h

What operations are used in this formula?

and

What are their inverses (opposite)?

and

If we were to solve for the variable h, what would the rearranged equation look like?

If we were to solve for the variable r, what would the rearranged equation look like?



Instructional Activity | Teaching the Standard
Course and Unit
Example #1: Algebra One Unit 1 A.CED.4 + A.SSE.1

Standard(s): A.SSE.1: Interpret expressions that represent a quantity in terms of its context

a. Interpret parts of an expression, such as terms, factors, and coefficients.

b. Interpret complicated expressions by viewing on or more of their parts as a single entity.
A.CED.4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving

equations
Objective(s): Students will be able to: Interpret and rearrange, expression and formulas to highlight a quantity of interest to
analyze part of the expressions and formulas.
Prior knowledge: Students should have a basic understand of a single variable equation and how to solve.
Procedure: Introduce the following equation: A persons weight in Ibs. (w) can be predicted based by the persons height in
Teacher inches (h) by using the equation w = 1.7h +15. Class will discuss the coefficient, variable, constant, and factor.
Demonstrates Class will discuss the difference between an equation and expression.
EII D011

Teacher will isolate the variable one step problem:
for example isolate r for C = 2nr

Teacher will isolate the variable two step problem:
for example isolate r for T = 8.25h + 25

Teacher will isolate the variable factoring problems:
for example isolate r for P = 2(L + W)

Guided Practice: Have students solve for specific variables from the CAPT formula chart.
“We Do”

Closure




MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)
Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4.  Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Unit Goal Performance Standards Expected Performance Assessment Instructional Strategies
Students will... How... Students will:
A.CED.1: Equations can represent real
Translate A.CED.1: Create equations and inequalities in one Equations and Modeling world and mathematical problems.

guantitative
relationships into
equations to model
situations and use
algebraic
reasoning to solve.

A-CED(***)

Create equations that
describe numbers or
relationship

variable and use them to solve problems. Include

equations arising from linear and quadratic functions,
and simple rational and exponential functions.

A.CED.2: Create equations in two or more variables
to represent relationships between quantities; graph

equations on coordinate axes with labels and scales.

Algebra 1 Station Activities
(Reasoning with Equations-set 2

pg.119)

Equation Investigation

@j

Investigation Pre-
Notes.docx

@:I

Investigation Unit
1.docx

Include equations and inequalities that

arise when comparing the values of two

different functions, such as one describing

linear growth and one describing

exponential growth.

Examples:

e Given that the following

trapezoid has area 54 cm?, set up
an equation to find the length of

the base, and solve the equation.
10 cm

Lava coming from the eruption of a
volcano follows a parabolic path. The
height h in feet of a piece of lava t
seconds after it is ejected from the
volcano is given by h(t) = —t? + 16t +
936. After how many seconds does the
lava reach its maximum height of 1000 ft?

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




CCSS Algebra 1 Unit 1 — Equation Investigation PRE-NOTES
(A.CED.1. A.CED.2)

Preliminary Instruction Needed:

Equations and descriptions of linear, quadratic, and exponential functions:

e Discussion of modeling and application of each type of equation
e Problem solving with linear equations (graph, table and equation)
e Problem solving with quadratic and exponential equations (table of values)

Teacher Guidelines:
Students will compare linear, quadratic, and exponential equations developed from situations.
Students will use graphs and tables to determine solutions to equations.

Students will determine appropriate equations to model situations and use various methods to solve.

TYPES OF SITUATIONS TO CONSIDER:

LINEAR (y=mx+b):

= Constant rate of change
= Cost equations with set parameters

QUADRATIC (y=ax*+bx+c):

= Area of rectangles or triangles with set length and width relationships

EXPONENTIAL (y=ab*):

= Value of investment doubles, triples, or increases by a percent
= Half-life of radioactive element
= Compound interest formula



a.) The length of a photograph is 3 cm less than twice the width. The area is 54cm?. Find the dimensions of the photograph.

Classification:

Equation:

Solution:



b.) Peter purchases a baseball card for $150 as an investment. His research tells him that the value of the card should double every 3 years. When will
the card reach a value of $4000?

Classification:

Equation:

Solution:



c.) Josiah collects donation for a walk-a-thon at school. He asks his aunt to donate $5 to start and then contribute $1.25 for each mile that Josiah walks.
How many miles will he walk if his aunt’s total contribution is $10?

Classification:

Equation:

Solution:



d.) Suppose you are designing a rectangular garden as shown in figure. The length of the garden is twice the width. You also want a 2 foot walkway
surrounding the garden. If the area of the walkway is 136 square feet, find the width of the garden.

Classification:

Equation:

Solution:



e.) Cesium-137 has a half-life of 30 years. Suppose a lab stored a 100 gram sample in 1970. How many grams will remain in the year 2012?

Classification:

Equation:

Solution:



f.) Sarita earns $250 weekly in her job as a salesperson. She also earns 40% of the totals sales for the week. How much will she need to sell if she
wants to earn a total of $600 weekly?

Classification:

Equation:

Solution:



CCSS Algebra 1 Unit 1 — Equation Investigation
(A.CED.1. A.CED.2)

Preliminary Instruction Needed:

Equations and descriptions of linear, quadratic, and exponential functions:

e Discussion of modeling and application of each type of equation
e Problem solving with linear equations (graph, table and equation)
e Problem solving with quadratic and exponential equations (table of values)

Description of Activity:
Students will determine appropriate equations to model situations described and use various methods to solve.

a.) The length of a photograph is 3 cm less than twice the width. The area is 54cm?. Find the dimensions of the photograph.

b.) Peter purchases a baseball card for $150 as an investment. His research tells him that the value of the card should double every 3 years. When
will the card reach a value of $4000?

c.) Josiah collects donation for a walk-a-thon at school. He asks his aunt to donate $5 to start and then contribute $1.25 for each mile that Josiah
walks. How many miles will he walk if the total contribution is $10?

d.) Suppose you are designing a rectangular garden as shown in figure. The length of the garden is twice the width. You also want a 2 foot walkway
surrounding the garden. If the area of the walkway is 136 square feet, find the width of the garden.

e.) Cesium-137 has a half-life of 30 years. Suppose a lab stored a 100 gram sample in 1970. How many grams will remain in the year 2012?

f.) Sarita earns $250 weekly in her job as a salesperson. She also earns 40% of the totals sales for the week. How much will she need to sell if she
wants to earn a total of $600 weekly?



a.) The length of a photograph is 3 cm less than twice the width. The area is 54cm?. Find the dimensions of the photograph.

Classification:

Equation:

Solution:



b.) Peter purchases a baseball card for $150 as an investment. His research tells him that the value of the card should double every 3 years. When will
the card reach a value of $4000?

Classification:

Equation:

Solution:



c.) Josiah collects donation for a walk-a-thon at school. He asks his aunt to donate $5 to start and then contribute $1.25 for each mile that Josiah walks.
How many miles will he walk if his aunt’s total contribution is $10?

Classification:

Equation:

Solution:



d.) Suppose you are designing a rectangular garden as shown in figure. The length of the garden is twice the width. You also want a 2 foot walkway
surrounding the garden. If the area of the walkway is 136 square feet, find the width of the garden.

Classification:

Equation:

Solution:



e.) Cesium-137 has a half-life of 30 years. Suppose a lab stored a 100 gram sample in 1970. How many grams will remain in the year 2012?

Classification:

Equation:

Solution:



f.) Sarita earns $250 weekly in her job as a salesperson. She also earns 40% of the totals sales for the week. How much will she need to sell if she
wants to earn a total of $600 weekly?

Classification:

Equation:

Solution:



MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4.

Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.
8.

Look for and express regularity in repeated reasoning.

Unit Goal

Performance Standards

Expected Performance
Assessment

Instructional Strategies

Students will...

Translate quantitative
relationships into
equations to model
situations and use
algebraic reasoning to
solve.

A-CED(***)
Create equations that
describe numbers or
relationships

How...

A.CED.3: Represent constraints by
equations or inequalities, and by systems
of equations and/or inequalities, and
interpret solutions as viable or non-viable
options in a modeling context. For
example, represent inequalities describing
nutritional and cost constraints on
combinations of different foods.

Students will:

Utah uen.org website resource

Inequalities Practice Activity

]

Inequalities
Sheet.docx

Linear Programming Groups

A.CED.3 A.CED.3 lin prog
Review.docx apps.docx

A.CED.3: Example:

e A club is selling hats and
jackets as a fundraiser. Their
budget is $1500 and they
want to order at least 250
items. They must buy at least
as many hats as they buy
jackets. Each hat costs $5 and
each jacket costs $8.

e Write a system of inequalities
to represent the situation.

e Graph the inequalities.

e If the club buys 150 hats and
100 jackets, will the
conditions be satisfied?

e What is the maximum
number of jackets they can
buy and still meet the
conditions?

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Systems of Linear Inequalities

Situation #2. Rub-a-dub-dub.

Kara is filling her bathtub. The cold water {lows at a rate
of 4 gal/min. The hot water flows at a rate of 3 gal/min.
Kara wants no more than 60 gal of water in the tub.

Let x = time that cold water is turned on
Let y = time that hot water is turned on

inequality:

4. Which of the following is a solution of the inequality:
a. (5,16) b. (10.4) e. (12,5)

6. How many minutes will it take to get 60 gal of water
if only cold water is turned on?

6. If x =3 min, what are all possible values of y?

20

15

12

F

12

=




The Jolt Bakery

Jack and Jill Jolt own a small bakery that makes fresh cookies daily. They bake two kinds of cookies — plain cookies and cookies with
icing. The cookies are sold by the box, and Jack and Jill are confident they can sell all the cookies they make. Buit there are three

constraints that limit their production today.

DOUGH: One box of plain cookies requires 1.2 pounds of cookie dough.
One box of iced cookies requires 0.9 pound of cookie dough.
Jack and Jill have 72 pounds of cookie dough.

ICING: Plain cookies require no icing.
One box of iced cookies requires 0.4 pound of icing.
Jack and Jill have 20 pounds of icing.

TIME: One box of plain cookies requires about 0.10 hour to prepare.
One box of iced cookies requires about 0.15 hour to prepare
Jack and Jill together have 9 hours for preparation.

Write three inequalities. Then find the intersection of these inequalities to show all combinations of cookies that Jack and Jill can

make with the constraints given.
Let x = number of boxes of plain cookies
y = number of boxes of iced cookies

&0

70

n
0

Boxes of lced Cookies
B
L]

S

S

o

] 10 20 a0 40 50 80 70 B0 20 100
Boxes of Flain Cookies



EXTRA: Suppose the profit on each box of plain cookies is $3.00, and the profit on each box of iced cookies is $4.00.
How many boxes of each kind of cookies should Jack and Jill make to maximize profit?

Inaqualitias: . FUMNCHLINE = Algebra = Book &
Modealing a Siauation With a System of Linear Inequalitiss {Thres Constrainis) L2006 Maroy Mathworks
Adapted from Bakers Clicics, by Dan Fendel, e al., 9 .. 9

-

Key Curriculum Press, 1926,



What Do You Call a New Movie That Is Just Like an Old Movie?

Write and graph a system of inequalities that models the situation. Circle the number-letier pair for
sach ordered pair that is a solution. Write the letter In the matching numbered box at the bottom.

Situation 1. SOMETHING FISHY. 5 D“y
The owvner of Fred's Fish Market orders cod and
salmon. He wants to buy at least 50 pounds of 40
fish but cannot spend more than $300. Cod is

84 per pound and salmon is $7 per pound. =0

Let x = number of pounds of cod
Let y = number of pounds of salmon 20

inequality #1: 10

inequalify #2: -
Which of the following are solutions? Y

@3 (40. 15) @D (s0. 18) @RED (30. 20) EHD (55 8) @EED (20, 35)

Situation 2. FLOWER POWER. (R

Mr. Bloom is designing a rectangular flower garden A0
with a fence around it. He can use no more than

80 ft of fencing. He wants the width to be at least

5 ft and the length to be at least 20 ft. 20

Let x = width of the garden (ff)

Let iy = length of the garden (ft) 20

inegueality #1:

inequality #2:

ineguality #3: -
Which of the following are solutions? A

@2ED (10. 23) €EED (7. 30) (EEED (18 25) (EXN (8 35) (EHE (20, 20)

®

10 20 B0 40 B0 BO 70 B0

o

L L

o B0 30 40



Situation 8. SPRING FLINE.

Tickets for the Spring Dance cost 83 per person
or 35 per couple. To cover expenses, at least
$750 worth of tickets must be sold. However,
no more than 400 people can fit in the gym
where the dance is being held.

Let x = number of $3 tickets sold
Let y = number of $5 tickets sold 100

ineguality #1: B
inequality #2:
Which of the following are solutions? Al

€8 (50, 1100 EEE® (150, 70) EEHED (280, 45) EEHED (300, 60) (EERES (0. 200)

1 . 3 4 5 G ri B 9 |10}11 |12 |13
<« ) 110mp>

X

F 3

80100




Algebra 2 — Unit 2 Review
Inequalities/Linear Programming

1. Give a point that would be solution to the inequality y > 3x — 4.

2. Give a point that would not be a solution to the inequality 3x — 4y > 12.

3. Determine if the point (2, -3) is a solution to the following system of inequalities. Why or why not?
y<2x-=5
2x+y>-3




In Questions 4-5 Graph the system of inequalities.

4, y2x-3
yz-x+1
5. x+2y2>7

3x—4y <12




In Questions 6-7 Graph each system of inequalities, name the coordinates of the feasible region, and find the max and min values of the given

function.

6. y<5
y=-3
Ax+y<5
-2x+y<5

f(x,y)=4x—3y

7. y<4x+6
X+4y<7
2x+y<7
x—6y <10

f(x,y) =2x-y




In questions 8-9

i. write a system of inequalities that represents the problem

ii.  graph the inequalities, showing the feasible region and labeling its vertices
iii.  create a function for optimization
iv.  determine the maximum and minimum

8. A shoe manufacturer makes cleats and turfs for soccer. There is a two-step process required when manufacturing both types of shoes.
Each pair of cleats requires 2 hours in step on and one hour in step two. Turfs require 1 hour in step 1 and 3 hours in step 2. Cleats

produce a profit of $20, while turfs produce a profit of $15. If the company has only 40 hours of labor per day for step 1 and 60 hours of
labor for step 2, how many of each should they produce?

9. MHS has contracted with a hypnotist to perform at school. The school has guaranteed an attendance of at least 1000 people and a total
ticket receipt of at least $4800. The tickets are $4 for students and $6 for non-students. Of that money the hypnotist will receive $2.50
and $4.50 respectively. What would be the minimum amount that the hypnotist will get paid?



Rosalyn works no more than 20 hours a week during the school
year. She is paid $10 an hour for tutoring geometry students and
$7 an hour for delivering pizzas for Pizza Pal. She wants to spend
at least 3 hours but no more than 8 hours a week tutoring. Find
Rosalyn’s maximum earnings.

Farmer Bill has 20 days in which to plant corn and soybeans. The
corn can be planted at a rate of 60 acres per day and the
soybeans at a rate of 70 acres per day. He has 1300 acres
available to plant these two crops. If he makes a profit of $30 for
every acre of corn and $26 for every acre of soybean then how
much of each should he plant to maximize his profit?



1. A farmer has 10 acres to plant in wheat and rye. He has to plant at least 7 acres.
However, he has only $1200 to spend and each acre of wheat costs $200 to plant and
each acre of rye costs $100 to plant. Moreover, the farmer has to get the planting
done in 12 hours and it takes an hour to plant an acre of wheat and 2 hours to plant
an acre of rye. If the profit is $500 per acre of wheat and $300 per acre of rye how
many acres of each should be planted to maximize profits?

2. A gold processor has two sources of gold ore, source A and source B. In order to
keep his plant running, at least three tons of ore must be processed each day. Ore
from source A costs $20 per ton to process, and ore from source B costs $10 per ton
to process. Costs must be kept to less than $80 per day. Moreover, Federal
Regulations require that the amount of ore from source B cannot exceed twice the
amount of ore from source A. If ore from source A yields 2 oz. of gold per ton, and
ore from source B yields 3 oz. of gold per ton, how many tons of ore from both
sources must be processed each day to maximize the amount of gold extracted
subject to the above constraints?


http://www.sonoma.edu/users/w/wilsonst/courses/math_131/lp/Farm.html
http://www.sonoma.edu/users/w/wilsonst/courses/math_131/lp/Gold.html

MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4.

Model with Mathematics.

Use appropriate tools strategically.
Attend to precision.
Look for and make use of structure.

©o~NoO

Look for and express regularity in repeated reasoning.

Unit Goal

Performance Standards

Expected Performance
Assessment

Instructional Strategies

Students will...

Translate quantitative
relationships into
equations to model
situations and use
algebraic reasoning to
solve.

A-CED(***)
Create equations that
describe numbers or
relationships

How...

A.CED.4: Rearrange formulas to
highlight a quantity of interest, using the
same reasoning as in solving equations.
For example, rearrange Ohm’s law V =
IR to highlight resistance R.

Students will:

Multiple Variables Worksheet

@j

Create equations
that describe number

Equations and Variables Problem

Solving
@

Jaclyn's garden.docx

A.CED.4: Examples:

e The Pythagorean Theorem
expresses the relation between the
legs a and b of a right triangle and
its hypotenuse ¢ with the equation a?
+b?=c%

¢ Why might the theorem need to be
solved for c?

¢ Solve the equation for ¢ and write a
problem situation where this form of
the equation might be useful.

e Solve V =%7z r® for radius r.

e Motion can be described by the

formula below, where t = time

elapsed, u=initial velocity, a =

acceleration, and s = distance

traveled

s = ut+Yeat?

¢ Why might the equation need to be
rewritten in terms of a?

e Rewrite the equation in terms of a.

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Create equations that describe numbers or relationships.

1.) If given the formulaD = RT , solve for the rate.

2.) When given the formula for Fahrenheit F = %C + 32, solve for Celsius.

3.) The Pythagorean Theorem expresses the relation between the legs a and b of a right triangle and its hypotenuse ¢ with the
equation a° + b? = ¢ Solve for one of the legs, given the hypotenuse.

4.) Given the volume of a sphere,V = %me’solve for radius r.

5.) Motion can be described by the formula below, where t = time elapsed, u=initial velocity, a = acceleration, and s = distance
traveled

s:ut+lat2
2

Why might the equation need to be rewritten in terms of a?
Rewrite the equation in terms of a.



Group Activity:
Jaclyn’s Garden

(A.SSE.1,N.Q.1, N.Q.2, A.CED.4)

POOL
8 feet

The above diagram shows Jaclyn’s backyard. She is going to fill in her pool and jacuzzi and replace it with
a garden and flower bed.

Jaclyn knows her pools volume is 544 ft®. She also remembers her pool was only four feet deep.



She also wants to turn her jacuzzi into a flower bed. She knows the volume of her jacuzzi is 100 yd*and that
it is only one yard deep.

What would the square footage of the garden and flower bed be if all she remembers is the volume of each
and only some of the measurements?

Extension: How much mulch would she need to buy to fill in both the pool and jacuzzi if she needs her
mulch to be two inches deep?

Research the price of mulch on the Home Depot website to find out how much mulch she needs to purchase
to fill in both garden bed and pool. http://www.homedepot.com/



http://www.homedepot.com/

MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.
8.

Look for and express regularity in repeated reasoning.

Unit Goal Performance Standards

Expected Performance
Assessment

Instructional Strategies

Students will... How...

A.REI.1: Explain each step in solving a
simple equation as following from the
equality of numbers asserted at the previous
step, starting from the assumption that the
original equation has a solution. Construct a

Translate quantitative
relationships into
equations to model
situations and use
algebraic reasoning to
solve.

A-REI(***)

Understand solving equations
as a process of reasoning and
explain the reasoning

viable argument to justify a solution method.

Students will:

Presentation Class work

L@j

Multistepequationssli
depresentation. ppt

Equation Problems

Algebra 1 Station Activities
(Reasoning with Equations-set 1
pg.107)

A.REI.1: Properties of operations can
be used to change expressions on
either side of the equation to
equivalent expressions. In addition,
adding the same term to both sides of
an equation or multiplying both sides
by a non-zero constant produces an
equation with the same solutions.
Other operations, such as squaring
both sides, may produce equations that
have extraneous solutions.

Examples:

o Explain why the equation x/2 +
7/3 = 5 has the same solutions as
the equation 3x + 14 = 30. Does
this mean that x/2 + 7/3 is equal
to 3x + 14?

e Showthatx=2andx=-3are
solutions to the equation
x% + x = 6. Write the equation
in a form that shows these are
the only solutions, explaining
each step in your reasoning

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Solving Multi-Step Eguations



Multi-step’ eguations can e selved by
Lndoeing the eperations: In reverse of the
erder of eperations.



Steps for Solving Equations

Use the Distrbutive Property to remoeyve the grouping
SYImpoIs.

SImplify the expressions 6/ each side off the eguals
sign.

Use the Addition and /er Subtraction Properties of
Equality te get the variables on ene side of the eguals
sign and the numbers without variakles on the other
side ofi the eguals sign.

SImplify. the expressions 6n each side ofi the eguals
sign.

Use the Multiplication and /or Division Properties of
Equalities to solve.



3(x=3) = x+11

IX=9

X+ 1 1 UseldIStributivVeEIRroperty to remoVve the grouping symhools

2X — 20 Useitheraddition/subiraction Propertes Ohequaliiesito getthe

VValriak|estenionelsiderandrthenumpersiwWithoUEVaak|estenithe
Others

X— 10 Userthermultiplication/division property o equalities to'solves:



4t-2(t+3) =t
4t'2t'6 — t UsertheldiStibuLVe pProperty to remoye e arouping symhnhols:

2t'6 — t SIMPIITY the EXPreSsIoNson eachiside o theiequalsisign's

t — 6 Usethemultiplication/additioNIPropertesS Oirequalities to SGIVes



8.3h-2.2 = 6.1h-8.8

2 . 2 h — '6 . 6 Userthe addition/subiraction propertesoiequality tofgethe
Veliald|ESIeNIGHNETSIUENoRthEeregUal SIgnrandrthe UM ES WIthO UL
Variahlestennelotherssideteitie equalisigns

h — '3 Userthesmultiplication/division pProperties o equalities to SoIVEs



Work these on your paper.

. 4n + 38 = -62

. 1.5-2x=3.6

. 38/2+5=17

. 2(2Xx + 3) = 2% +2



Check your answers

. 4n + 8 = -62 1. -17.5
A5 —2%= 3.6 2. -1.05
. 38/2+5=17 3. 8

L 2(2x+3)=2x+2 4. 7/3



MHS Algebra 1 Mathematics Curriculum

Unit 1 - Relationships Between Quantities and Reasoning with Equations

Domain: Algebra (A)

Essential Question: How do expressions and equations help us model and solve problems?

Mathematical Practices:

1. Make sense of problems and persevere in solving them. 5 Use approprlat_e_tools strategically.
2. Reason abstractly and quantitativel 6. Attend to precision.
3. Construct viable);rgun?ents and cri%/i.que the reasoning of others 7. Look for and make use of structure.
4 Model with Mathematics. 8. Look for and express regularity in repeated reasoning.
: Expected Performance : :
Unit Goal Performance Standards P Instructional Strategies
Assessment
Students will... How... Students will:

Translate quantitative
relationships into
equations to model
situations and use
algebraic reasoning to
solve.

A-REI(***)
Solve equations and
inequalities in one variable

A.REI.3: Solve linear equations and
inequalities in one variable, including
equations with coefficients represented by
letters.

Multi-step Equation Worksheet

@j

Solve equations and
inequalities in one vai

Inequality Problems

Algebra 1 Station Activities

(Reasoning with Equations-set 3

pg. 132)

A.REI.3 Solve linear equations in one
variable, including coefficients
represented by letters.

A.REI.3 Solve linear inequalities in
one variable, including coefficients
represented by letters.

Examples:
7
e« ——y-8=111
3y

e 3Xx>9
o aAX+7=12
3+x  x-9
7 4

Solve for x: 2/3x+9<18

Vocabulary: absolute value, coefficients, constant, equations, exponents, factor, inequalities, linear, parts of expressions, problems, properties of
exponents, quadratic, radical expressions, rational exponents, solution method, terms, variable

Revised: 8/21/2012




Solve equations and inequalities in one variable

Name: Date:

Multi-step equations Quiz. SHOW ALL WORK for full credit.

1. -5x+13=-17

2. Xx+6-7x=-15

4, _38-13.4p=-460.606

5. 2(x+3)= 12

6. 9r+15 > 24+ 10r

2x-15

8. Sue went to the mall and bought a scarf for $12 and 2 pairs of jeans. If she spent $37 total, how much did each pair of jeans cost?

9. Solveform. 12=mx+6



MHS Algebra 1 Mathematics Curriculum

Unit 2 — Linear and Exponential Relationships

Domain: Number and Quantity (N)

Essential Question: How do linear relationships help model non-linear functions?

Mathematical Practices:

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4.

Model with Mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.
8.

Look for and express regularity in repeated reasoning.

Unit Goal

Performance Standards

Expected Performance
Assessment

Instructional Strategies

Students will...

Compare and contrast
linear and non-linear
functions to develop
appropriate models for
given situations.

N_ R N (***)

Extend the properties of
exponents to rational
exponents

How...

N.RN.1: Explain how the definition of the
meaning of rational exponents follows from
extending the properties of integer exponents
to those values, allowing for a notation for
radicals in terms of rational exponents. For
example, we define 5" to be the cube root of 5
because we want (5"°)% = 52 to hold, so
(5**)* must equal 5.

N.RN.2: Rewrite expressions involving
radicals and rational exponents using the
properties of exponents.

Students will:

Rational Exponents
o]

N.RN.1 (Unit 2).docx

Fractional Exponents

Exponent Sample Questions

X

UGL1.ExponentPrope
rties-MultDiv. pdf

N.RN.2:
2 2
Y57 =53 ; 53 =3f5?
Rewrite using fractional exponents:
4
§16 = ¥2* =25
Jx

Rewrite _Z( in at least three alternate
X
forms.
3
Solution: 2 :i: 1 _ 1

Rewrite v/2™* .using only rational
exponents.

3
2

Rewrite ¥/x% +3x2+3x+1 in
simplest form.

Vocabulary: Arithmetic and geometric sequences, arithmetic and geometric situations, base, effect on graph, end behavior, equal distance over equal intervals, equal
factor over equal intervals, even and odd functions, functional inputs, function notation, graphs, graphical effects, intercepts, intervals, parameters of linear/exp, recursive
and explicit formulae, relative maximum/minimum, slope, symmetry
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Algebra |

Unit 2
Exploring Fractional Exponents and Matching Activity

Date: Period:

Name:

We have dealt with exponents as whole numbers.

Now let’s explore what happens if the exponent is a fraction?
Fractional Exponents

An exponent of Yz is actually square root

1 —
And an exponent of Yz is cube root 4-_;' 3/
- ..-" 4
An exponent of Ya is 4th root 1 —
4% = /4
A
And so on!
Why?

Let's see why in an example.

First, the Laws of Exponents tell us how to handle exponents when we multiply:

Example: x%x% = (xx)(xx) = xoox = x*

Which shows that x2x? = x(2+2] = x*1
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TRY:

1 1

What is 92 e927?
1

What is (3°)° 2

1
How many time do you need to multiply 24 by itself to get 2?

Can you find the general rule?

1
X" =+ _

Example: What is 2737

Answer: 2743 = /27 =3

More Complicated Fractions

1

. n _nf L2 .
1.) Using the general rule X' =~+X , how can we rewrite 52 with a radical?

2.) What do | need to multiply 52 by to get 5?
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3.) Rewrite 316 using fractional exponents, can we rewrite 16 using an exponent?

4.) Rewrite 432 using fractional exponents.
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Activity: Matching Game
Directions: Match your radical with its rewritten fractional exponent and value. The first group to find its equivalent
wins!

5
Example; ¥/5° =5% =53/25 OR 52 =" =—— =

3
/53 52 5.5

~
00)
=
w

H
3
N
w| b
N
w
3

5

V32 24 242
2

3/81 93 33/3

é‘
N
Ul
o1
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Name: Date:

Exponents and Their Properties - Multiplying and Dividing Monomials

Algebral

When we want to express a product of the same number like3 3 3 3 we can use a shortcut notation
exponent

34

base
The exponent tells how many times the base is used as a factor in the product.

Exercise #1: Write each of the following in the form of an expanded product.
(a) *° (b) 4° (©) (0)° (d) (x+5)°

Exercise #2: Express each of the following with an equivalent expression involving exponents.

@z-z-z-2-12 (b)6- 6 -6 (c) 2a- 2a- 2a- 2a

() x-x-y-y-y () X-y-Xx-y-x-y

Exercise #3: Consider the product shown below:

4 3

X* - X
(@) Write both parts of this product as extended products.

x* x3

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540



Name: Date:

Exponents and Their Properties - Multiplying and Dividing Monomials

(b) Write the product x*- x3as an expanded product and in terms of an equivalent expression involving an exponent.

Exercise #4: Express each of the following products as a single variable raised to a power.

(a) X2' X7 (b) XG_ XZ (C) a2 . a3_ a4 (d) yZ . y6_ y10

We also must be able to divide monomial expressions that have the same base. The key to understanding how this
process works is the following:

l Any quantity divided by itself, except for zero, is equal to 1.

Exercise #5: Consider the quotient: x°
X

(a) Fill in the following: x° = x* - (b) Rewrite the numerator of the quotient using (a).
(c) Rewrite the quotient as the product of two fractions, (d) Simplify the quotient using the Multiplicative
one of them being equal to 1. Identity Property of Real Numbers.

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540
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Exponents and Their Properties - Multiplying and Dividing Monomials

Exercise #6: Fill in the blanks in the box below:

EXPONENT PROPERTIES

For any real numbers a and b,

a

1. X x"= x 2. X =x
;F
Exercise #7: Write each product or quotient in its simplest form:
(8) a'-a'= (h) 10y°=
6y*
(b) x*-x'=
iy 2=
(c) 3*.3= 7
@) vy y°= G) b°=
b
3 4 _
(e 2°-2.2°= k) Xy =
8
%
) y-y-y=
0 ) =
@ 3= 7
X

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540
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Exponents and Their Properties - Multiplying and Dividing Monomials
Algebra 1 Homework

Skill
11.2% 7" =
Express the product with exponents.
1. a-a-a-b-b= Express the quotient in simplest form.
2. (20(2x)(2x) = 12. Z-=
S
3. (2X)(2x)y y= ‘0
13, =—-=
Express the product in simplest form. a*
3 h— 5
4. b b= 4 X
X
5. y'y’=
15 X
6. X -xXx'= Loy
7. n*.n= xBy°
16. X2y
8 y-y= ‘s
8x>y> _
9 at a%= 17. 4x8y10
10. X3 x'= v
18. F =

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540
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Exponents and Their Properties - Multiplying and Dividing Monomials

Reasoning
Simplify.

19 x€ _ c>d Determine True or False for each. State the reason for
T xd your answer.
20. z2(22°(22) = L

26. - =1
X
21' X4a . X2a —
x3_x6_x4—
22. 52
yZa . y3a 45
—_—_— =n2
23. 5a 27. Py 2
x3_x4-
24. 22
25. x*-yd =

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540
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Exponents and Their Properties - Multiplying and Dividing Monomials

Additional Practice Problems

Skill
Find the product.
1. X5- 23: 16 y2 . y =
2 17. X -x-x=
2. y | y ) 23 17
3. y*h y2- y6 - 18. m=>- m'' =
19. bP®.p°=
4, a-a-a-a =
5. a6 a4:
6. .1 = Find each quotient.
4_3
5 ,3 _ 4 _
7. r-r’ = 20. -
8. X4 . )(5 = 5
9. .8 21, ==
: y -y =
10. t-t= ) x_j _
X
11 W- WZ- W- W2 = \
S pdp= 23, L=
12 Pp-p-p= 2
6.3 . y— ,
13. X -x°-X o t—z _
14 h8 . h3 = t
15. X4 . X2 =

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540
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Exponents and Their Properties - Multiplying and Dividing Monomials

5 3.42
25 L= 33, ==
z t
9 a b3
26. z—s = 34, —-=
t° (ab)z =
27. 5= 35. b2
3 x4y? _
28 == 6. 5ET
p3 ~ 4x4y2 _
29. 5= 3. 53
63 38. x*-x*=
30. Pk »
3. o= R
©oxt0” 4,7
40 x*y'z _
' x2yz3
Reasoning . XY
. . ' x4-y2
Simplify.
xy®
3 44i3 _ 42. 2y
X
x?y
N

Algebra 1, Unit #6 — Quadratic Algebra — L1
The Arlington Algebra Project, LaGrangeville, NY 12540



MHS Algebra 1 Mathematics Curriculum

Unit 2 — Linear and Exponential Relationships

Domain: Algebra (A)

Essential Question: How do linear relationships help model exponential functions?

Mathematical Practices:

1. Make sense of problems and persevere in solving them. S, Use approprlat'e'tools strategically.
N 6. Attend to precision.
2. Reason abstractly and quantitatively.
- e . 7. Look for and make use of structure.
3. Construct viable arguments and critique the reasoning of others. 8 Lookf d larity i ted .
4. Model with Mathematics. ook for and express regularity in repeated reasoning.
: Expected Performance : :
Unit Goal Performance Standards P Instructional Strategies
Assessment
Students will... How... Students will:

Compare and contrast
linear and non-linear
functions to develop
appropriate models for
given situations

A-REI (**)
Solve systems of Equations

A-REI (***)
Represent and solve equations
and inequalities graphically

A.RELS5: Prove that, given a system of two equations
in two variables, replacing one equation by the sum of
that equation and a multiple of the other produces a
system with the same solutions.

A.REI 6: Solve systems of linear equations exactly
and approximately (e.g., with graphs), focusing on
pairs of linear equations in two variables.

A.RELI.10: Understand that the graph of an equation in
two variables is the set of all its solutions plotted in the
coordinate plane, often forming a curve (which could
be a line).

A.RELI.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 functions.

Group Activity — Linear Systems

@j

Practice with Linear
Systems.docx

Graphing Functions — Using T1-83

A.REI.10 Graphing
Functions from Tables

A.RELS5: Given that the sum of two
numbers is 10 and their difference is 4,
what are the numbers? Explain how
your answer can be deduced from the
fact that they two numbers, x and y,
satisfy the equations x + y=10and x -y
=4,

A.REI 6: See Unit Addendum

A.REI.10:
Example:

Which of the following points is on the
circle with equation (x — 1)? +
(y+2)2=5?

@(1-2) ()22 (©@G-1) (d
3.4)

A.REI 11: See Unit Addendum

Vocabulary: Arithmetic and geometric sequences, arithmetic and geometric situations, base, effect on graph, end behavior, equal distance over equal intervals, equal factor
over equal intervals, even and odd functions, functional inputs, function notation, graphs, graphical effects, intercepts, intervals, parameters of linear/exp, recursive and
explicit formulae, relative maximum/minimum, slope, symmetry

Revised: 8/21/2012




Unit 2 Algebra 1 A.REL5, 6, 10

Practice with Linear Systems — A Group Approach

Prior Learning: Students must have practice and experience solving systems of equations using graphing, substitution and
elimination methods. They must also have background in modeling systems from applications and solving the
systems in an appropriate manner.

Stations Directions: The purpose of stations is for students to experience each type of problem. The teacher circulates and assists
as needed, but students rely on each other for support.

Divide students into five groups. Have each group work on the problems at their station for 10 minutes. When the
time is up, have students move to the next station. It is not necessary for students to complete all problems at the
station. Any unfinished problems can be completed for homework.

Relay Directions: The purpose of a relay is for students to work for accuracy in their practice. This may require students to have the
teacher check their work and try again before moving on to the next sheet.
Students should be paired for this activity. Each pair receives a set of problems that they must do completely and

accurately before they move on to the next sheet of problems. You may need to modify the worksheets to reduce
the number of problems to ensure students have the opportunity to complete all variations of problems.

Materials: One copy of each station worksheet per student.
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Name Date

Station 1
Graphing Systems

Instructions: Solve each system using the graphing method.

1.) y=x+5
y=-2x—-2
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2.) 4y—-2x=8

y="x-4
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3) x—2y=-1
2x+3y=-16
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4.) 8x—10y=14
4x -5y =7
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Name Date

Station 2
Substituting Systems

Instructions: Solve each system using the substitution method.

1. 2x-3y=4
X =-5y +2

2. x—4y=7
-y=x+3

3. 2x—-y=8
2y +3x =12

4, 4x-2y=14
3x+9y =21
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Name Date

Station 3
Eliminating Systems

Instructions: Solve each of the following systems using the elimination method.

1. x+y=5
2x—-y=4

2. 2x-y=7
X+3y=7

3. 3x—6y=-3
6x+3y=9

4, -6y—-2x=0
1lly+3x=4
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Name Date

Station 4
Systems Applications

Instructions: Write and solve a system of equations for each problem below. Be sure to define your variables, create appropriate
equations and use whatever method you deem appropriate to solve your system. (Graphing is not required, although a graph has
been provided should you choose.)

1. Rent-A-Truck has rates of $50 a day plus $0.50 per mile. Sam’s U-Drive has rates of $70 a day and $0.45 per mile. Determine under which
conditions it is better to use each company.

Define the variables:

Write the system of equations:

Solve the system of equations:

Describe the conditions in which each company would be better.
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2. Our Algebra 1 class is going on field trip to an amusement park. Mr. Short and Ms. Miller have already compared the prices on
admission tickets and graphed the results below. The Fun-Lover Pass (FL) is $15.50 and each ride cost .50 while the Walk-About Pass
(WA) is $10 with each ride costing S1 each.

Define the variables:

Write the system of equations:

Solve the system of equations:

Describe the conditions in which each pass would be better.
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Name Date

Station 5
Systems Applications

Instructions: Write and solve a system of equations for each problem below. Be sure to define your variables, create appropriate
equations and use whatever method you deem appropriate to solve your system. (Graphing is not required, although a graph has
been provided should you choose.)

1. Atthe Hebron Fair they use the same paper cups for both popcorn and soda. On Sunday they went through 700 cups and made
$1062.50. If they sold sodas for $1.25 and popcorn for $2, how many of each item did they sell on Sunday?

Define the variables:

Write the system of equations:

Solve the system of equations:

Describe the conditions in which each company would be better.
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Mrs. Mazzotta has to work in the concession stand at her son's baseball game. During the game she sells cans of
soda for $.75 and bottles of sports drink for $1.25. She sells a total of 30 drinks and collected $31.50. At the
end of the game she must report the total number of each drink that was sold but she forgot to keep track. Please
help her find the number of each drink sold at the baseball game.

Define the variables:

Write the system of equations:

Solve the system of equations:

Describe the conditions in which each company would be better.




Name

Date

Algebra 1 CCSS
Writing Equations from Tables

Question 1: Given the function fill in the table of values.
y=3x f(x) =3x

Table

A.REI.10

X (input) y=3x or f(x)=3x Y orf(x)
(output)

Ordered Pairs
(x,y)

-2

-1

Now graph the function on the graphing calculator after that graph on your paper.

Graph 4

-6 -5 4 -3 -2 -1 0 1 2 3 4

6

Period




Question 2: Given the function fill in the table of values.

y=x%+2

Table

f(x) = x*

+ 2

X (input)

y=x*+2 or f(x)=x*+2

Y or f(x)
(output)

Ordered Pairs
(xy)

Now graph the function on the graphing calculator after that graph on your paper.

Graph

6

6




Graph questions 1 and 2 on the same graph and try and find a point of intersection.

Lad

g




Do you see a clear point of intersection? If so what is it?

Show how you could check this algebraically.

Question 3: Given the function fill in the table of values.

y=x>-1 fX)=x3-1

Table

X (input) y=x3—1 or f(x)=x3-1 |Y orf(x)
(output)

Ordered Pairs
(xy)




Now graph the function on the graphing calculator after that graph on your paper.

Graph

h

&

<10 5 4 10

o




Question 4: Given the function fill in the table of values.

y=+vVx-1 f)=vx-1
Table
X (input) y=+vx—-1 or f(x)=+/x—-1 Y orf(x) Ordered Pairs
(output) (x,y)

-1
0
1
2




Now graph the function on the graphing calculator after that graph on your paper.

o
3

Graph

T
Ly

- 5 :

ch




MHS Algebra 1 Mathematics Curriculum

Unit 2 — Linear and Exponential Relationships

Domain: Algebra (A)
Essential Question: How do linear relationships help model exponential functions?

Mathematical Practices: 5
1. Make sense of problems and persevere in solving them.
e 6.
2. Reason abstractly and quantitatively. 7
3. Construct viable arguments and critique the reasoning of others. 8.
4.  Model with Mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated reasoning.

Unit Goal Performance Standards Expected Performance Instructional Strategies
Assessment
Students will... How... Students will:
A.REI.12: See Unit Addendum
Compare and contrast linear | A.REI.12: Graph the solutions to a linear Inequalities Exploration Lesson
and non-linear functions to inequality in two variables as a half-plane Ei_
develop appropriate models | (excluding the boundary in the case of a strict L
for given situations inequality), and graph the solution set to a A-REI.12 Lesson. pdf
system of linear inequalities in two variables as
A-REI (**%) the intersection of the corresponding half-planes.
Represent and solve equations
and inequalities graphically Linear Program Group Activities
T @
Optimization Boomerangs
Problems- Boomeranc (CCSS).docx
@
Lettuce Farms.docx  A-REI.12 Graphing
inequalities. pdf

Vocabulary: Arithmetic and geometric sequences, arithmetic and geometric situations, base, effect on graph, end behavior, equal distance over equal intervals, equal factor
over equal intervals, even and odd functions, functional inputs, function notation, graphs, graphical effects, intercepts, intervals, parameters of linear/exp, recursive and
explicit formulae, relative maximum/minimum, slope, symmetry

Revised: 8/21/2012




Mathematics Assessment Project

CLASSROOM CHALLENGES

A Formative Assessment Lesson

Defining Regions
Using Inequalities

Mathematics Assessment Resource Service
University of Nottingham & UC Berkeley
Beta Version

For more details, visit: http://map.mathshell.org

© 2012 MARS, Shell Center, University of Nottingham

May be reproduced, unmodified, for non-commercial purposes under the Creative Commons license
detailed at http://creativecommons.org/licenses/by-nc-nd/3.0/ - all other rights reserved




Defining Regions Using Inequalities

MATHEMATICAL GOALS

This lesson unit is intended to help you assess how well students are able to use linear inequalities to
create a set of solutions. In particular, the lesson will help you identify and assist students who have
difficulties in:

* Representing a constraint by shading the correct side of the inequality line.

¢ Understanding how combining inequalities affects a solution space.

COMMON CORE STATE STANDARDS
This lesson relates to the following Standards for Mathematical Content in the Common Core State
Standards for Mathematics:
A-REI: Represent and solve equations and inequalities graphically.
This lesson also relates to the following Standards for Mathematical Practice in the Common Core

State Standards for Mathematics:

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

INTRODUCTION

This lesson unit is structured in the following way:

e Before the lesson, students work individually on an assessment task that is designed to reveal
their current levels of understanding and difficulties. You then review their work and create
questions for students to answer in order to improve their solutions.

e After a whole-class introduction students work collaboratively, in pairs, on a game. One student
decides on the position of a ‘target point’ on a coordinate grid and gives clues in the form of
algebraic inequalities (e.g. 3y + 2x < 12). The other student uses these clues to find the location of
the target point. There is a strategic element to the game: what are the best clues to give, so that
the target may be found quickly?

* In a whole-class discussion students review the main math concepts of the lesson.

e Students return to their original assessment tasks, and try to improve their own responses.

MATERIALS REQUIRED
Each student will need:
* Two copies of the assessment task Combining Inequalities.

e Either a mini-whiteboard (preferably with a square grid) or a sheet of squared paper, a pen, and
an eraser.

* The game sheet Give Us a Clue!

There are some projector resources to support whole-class discussions.

TIME NEEDED

15 minutes before the lesson, one 70-minute lesson (or two 40-minute lessons), and 10 minutes in a
follow-up lesson (or for homework). Timings given are approximate and will depend on the needs of
the class.

Teacher guide Defining Regions Using Inequalities T-1



BEFORE THE LESSON

Assessment task: Combining Inequalities (15 minutes)

Set this task, in class or for homework, a few

days before the formative assessment lesson. Combining Inequalities

y 8

This will give you an opportunity to assess the ;
work, to find out the kinds of difficulties p
students have with it. You will then be able to

target your help more effectively in the follow-

up lesson.

Give each student a copy of Combining

X

Inequalities, a pencil and a ruler. 012345 6 78
Some treasure has been buried at a point (x,y) on the grid, where x and y are whole numbers.
Brleﬂy introduce the task: Here are three clues to help you find the treasure:
Clue 1: x>2 Clue 2: x+y<8 Clue 3: 2y-x=0
Spend ]5 minutes mdlwdually y answering 1. Which of the following points could be a possible location for the treasure?
these questiOnS The points must satisfy all three clues.
’ Circle the answers you choose.
Show all your work, so that I can 3.2) (23) .3) 3.5 @3) 5.2)

understand your reasoning.

2. On the grid show all the possible places the treasure could be located.

It IS lmportant that StudentS ansSwer the 3. Here are two more clues: Clue 4: y>x-4 Clue 5: y<x-1

Which clue doesn't help at all?

questions without your assistance, as far as
possible.

Explain why.

At which point is the treasure located?

Students should not worry too much if they cannot understand or do everything, because in the next
lesson they will engage in a similar task, which should help them. Explain to students that by the end
of the next lesson, they should expect to answer questions such as these confidently. This is their
goal.

Assessing students’ responses

Collect students’ written work for formative assessment. Read through their papers and make
informal notes on what their work reveals about their current levels of understanding.

We strongly suggest that you do not write scores on students’ work. Research shows that this is
counterproductive, as it encourages students to compare scores, and distracts their attention from what
they could do to improve their mathematics.

Instead, help students to make further progress by asking questions that focus their attention on
aspects of their work. Some suggestions for these are given on the next page. These have been drawn
from common difficulties observed in trials of this unit.

We suggest that you write your own lists of questions, based on your own students’ work, using the
ideas that follow. You may choose to write questions on each student’s work. If you do not have time
to do this, select a few questions that will help the majority of students. These can then be written on
the board at the end of the lesson.

Teacher guide Defining Regions Using Inequalities T-2



Teacher guide

Common issues:

Suggested questions and prompts:

Student has difficulty distinguishing between >
and =, or <and =

For example: The student includes (2,3) and (5,3)
as possible locations for the target (Q1.)

Or: The student states the treasure is located at
(2,1),(4,3),(5,3),0r (3,2) (Q3.)

Or: The student does not use a dashed line for <
or > inequalities (Q2 or Q3.)

¢ Write the inequalities into words.

*  What is the difference between > and =?

¢ What is the difference between < and <?

* The point (2,5) is outside the region where the
treasure is located. Which clue tells you this?

* Are points on the line x = 2 possible locations
for the treasure? Are points on the line 2y — x
= 0 possible locations for the treasure? How
can you distinguish graphically between the
two?

¢ Which points are not allowed?

Q2. Student uses guess and check to figure out
the possible location for the treasure

The student does not draw the inequality
boundaries as lines on the grid, but instead
guesses possible locations for the treasure and
checks to see if they fit the clues.

¢ Can you think of a quicker way to figure out
the possible locations?

* How can you convince me there are no other
possible points?

¢ How can you use the graph to show the region
where the treasure is located?

Q3. Student provides insufficient reasoning

For example: The student does not explain the
reason why Clue 4 is unhelpful.

* How does the clue affect the region where the
treasure is located?

¢ Does this clue help you find the position of the
treasure?

Q3. Student assumes the treasure is located at
one of the points chosen in Q1

¢ Check to see if your point fits your new clue.

Student correctly answers all the questions

The student needs an extension task.

* Another treasure is at (6,5). Write just two
clues that will locate the exact position of the
treasure. Your clues should use the inequality
symbols
>, <, =,0r <.

Defining Regions Using Inequalities
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SUGGESTED LESSON OUTLINE

If you have a short lesson, or you find the lesson is progressing at a slower pace than anticipated, we
suggest you end the lesson after the paired work, ‘Preparing to play Give Us a Clue!’, and continue in
a second lesson.

Whole-class interactive introduction: Hunting the Target (15 minutes)

Give each student either a mini-whiteboard, pen, and eraser, or a y6
sheet of squared paper.

5
Use slide P-1 of the projector resources to project the 6 x 6
coordinate grid on to the board.

4

Write the pair of coordinates, (2,2) on a piece of paper, fold it in

half (hiding the coordinates) and stick this to the board. 2
I am thinking of a target point on this grid. I have written the !
coordinates on this paper. Both coordinates are integers. . ——x
T 2 3

Your task is to guess which point I am thinking of.
Here is the first clue: 3y +2x<12
Does anyone know what this clue means?

Students may need careful leading through this idea, so take this stage slowly. Use questions such as
the following, asking students to respond using their mini-whiteboards:

Show me the coordinates of a point that satisfies the clue.
Can you show me another point? ... and another? How do you know?

As students suggest possible points, mark these clearly on the grid.

Where are all the points that satisfy this clue?
[On or below the line 3y + 2x=12.] y6

Where are all the points that don’t satisfy this clue? 5
[Above the line 3y + 2x=12.]

Give me a point that just satisfies the clue.

Give me a point that easily satisfies the clue. N
. . . . 2
Explain that for this lesson, the region that does not satisfy a
clue is to be shaded out. 1
To help students keep track of each clue you may want to 0 T 2 3 4 5 6

use a different color marker for each inequality.
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Here’s the second clue: x> 1 v6

Shade out all the points that are eliminated. s
Show me the new region. A
Which points are possible now? ; ,\\ 3+ 2rg 12—
Is (1,2) a possible point?
Explain that we use a dashed line to show that the points on the ? ¥>1
line x = 1 are not included as possible points for the target. 1 \\
* T 2 3 4 5 6F
Here’s the third clue: y> x— 1 V6
Shade out all the points that are eliminated. 5|
Which points are possible now? . //
Show me the new region. ; ;\f’y +2rg 12/’,
Do you know the point I am thinking of yet? A //,
Is (2,2) the only possibility? i > //
Why can’t (3,2) be a possible point for the target? ' il U >‘x—1‘ N
Although there are many non-integer points that are possible, 0 1’ 2 3 4 5 6

explain that for this lesson we will stick with integer
coordinates.

Preparing to play Give Us a Clue! (10 minutes)
Give each student a copy of the sheet Give Us a Clue!

Use slide P-2 of the projector resource to project the 8 x 8 coordinate grid onto the board.
You are soon going to play a game called ‘Give Us a Clue!’
You will use the lines on the small graphs on the handout.

Before beginning the game you need to figure out the inequalities for the regions to the left and
right of each given line. You will use these inequalities as clues in the game.

For example, look at the line 2x— y = 8.
Which side of the line are points that fit the inequality 2x— y > §?
Which side of the line are points that fit the inequality 2x— y <87

In order to answer these two questions, it is helpful to test the inequality with specific pairs of
coordinates. These are sometimes called test points.

(0,0) is usually a good choice for a test point, since it makes the arithmetic easy, but if the line itself
goes through the origin, then another point should be chosen:

Teacher guide Defining Regions Using Inequalities
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Can you put the inequality into words? y 8

Let’s use the origin (0,0) as a test point. This point is to the left
of the line. 6

Which of the two inequalities [2x— y > 8 or 2x— y < 8] does it
fit? 4 2x—-y<8

Now choose your own test point to the right of the line.
Use its coordinates to check the inequality for this region. 2 2x-y>8

Since 2(0) — 0 < 8 is true, the origin is included in the region 2x — y < 8. This region is to the left of
the line.

Paired work: preparing to play Give Us a Clue! (10 minutes)
Organize the class into pairs of students.

Explain how students should work collaboratively.
Take it in turns to figure out the inequalities for each region of the twelve small graphs.
Once you have done this, explain to your partner how you came to your decision.

Your partner should either explain that reasoning again in his or her own words, or challenge the
reasons you gave.

You need to agree on, and both be able to explain, the inequalities for each region of each graph.
Make sure you write all the inequalities on your own copy of Give Us a Clue!
There is no need to shade the graphs.

The purpose of this structured paired work is to make each student engage with their partner’s
explanations, and to take responsibility for their partner’s understanding.

You have two tasks during the paired work: to note aspects of the task students find difficult, and
support student reasoning.

Note aspects of the task students find difficult

For example, are students having difficulties using a test point? Do they understand the difference
between inequality symbols? You can use information about particular difficulties to focus a whole-
class discussion towards the end of the lesson.

Support student reasoning

Try not to make suggestions that move students towards a particular answer. Instead, ask questions to
help students to reason together. For students struggling to understand the symbols, it may help if
they put the inequalities into words.

How did you figure out the inequality for this region?
[Select a graph that goes through the origin.] Why is (0,0) not a good test point for this graph?
[Select one of the first four graphs.] Why is (4,4) not a good test point to use for this graph?
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Sharing work: Preparing to play Give Us a Clue! (10 minutes)

Ask students to check their work with a neighboring pair of students.
Check to see which graphs are different.

When there is a disagreement, take turns to justify your decision. If you still don’t agree, ask for
further explanation.

Both of you need to agree and understand the math.

Students playing Give Us a Clue! (15 minutes)
When students are satisfied with their twelve graphs, use slide P-3 of the projector resource to
introduce the game:

In your pairs, you are now going to play ‘Give Us a Clue!’

One of you will be the target picker, and the other the target hunter.

The target picker decides on the position of the target, and gives the clues.

When giving clues, the target picker can use any inequality sign (<, <, =, >), but not the *
Try to give helpful clues! As you give the clues, write them as a list on your mini-whiteboard.
The target hunter uses the clues to find the target.

The aim of the game for both partners is to find the target in the least number of tries.

Both partners should use a blank grid, to keep track of the clues that are given.

Each time a clue is given, shade out the region where the target cannot be located.

It is important that students cannot see each other’s graphs. They could use a book or folder to hide
the graph from their partner.

Encourage students to give clues using the correct inequality language, rather than using imprecise
language such as “The point is above the line.”

When the target picker has used all the useful inequalities on the handout, they could make up their
own.

At the end of each game, students should check each other’s graphs. If they are not the same,
encourage them to work together to identify mistakes made. The mini-whiteboard listing the clues
may help sort out disagreements. This should be seen as a collaborative rather than competitive
activity.

Then students can reverse roles.

=’ sign.

For students who have successfully completed this task, ask them to create their own inequalities, and

use them to play the game with their partner.

Whole-class discussion (10 minutes)

In the summary discussion you can explore the best strategy for giving a clue, while revising the main

math concepts in the lesson. Students should use their mini-whiteboards to respond to your questions.

Use slide P-2 of the projector resource to project the 8 x 8 coordinate grid on to the board.
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We will now investigate how to give the best clues for
targets within an 8 x 8 grid. We are still using the
inequalities on the work sheet.

Can anyone think of the best first clue for the point (2,5)?
[y>2x]

Ask a few students to justify their answers. Use different
color markers to draw their clues on the board.

In this case, is the clue y > 2.x better than the clue y > 2x? 1
Why? .

Once students are satisfied that they are using the best first
clue ask:

What is the next best clue? [y < x +4.]

Again ask students to explain their reasoning.
How do you know y < x + 4 is a better clue than y < x? Show me.

If students are struggling with the difference between a clue that uses < and one that uses < ask:
How many points could the target be if you use the clue y < x + 4?

How many points could the target be if you use the clue y <x + 4?

Now ask for a final clue: 8

And what is another good clue? [y > 4] 7 2

How many places could the target be now? Sp

You could extend this further by asking:
Can you think of a target point within the 8 x 8 grid that only requires two clues?

It will be a point on a line. For example, when the target point is (8,4), the clues could be y < 4
and x + 2y = 16.

Improving individual solutions to the assessment task (10 minutes)
Return their original assessment Combining Inequalities to the students, as well as a second blank
copy of the task.

Look at your original responses and think about what you have learned this lesson.
Using what you have learned, try to improve your work.

If you have not added questions to individual pieces of work, write your list of questions on the
board. Students should select from this list only the questions they think are appropriate to their own
work.
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Explain to students that Questions 1 and 2 are concerned with just the first three clues. When
answering these questions they should ignore Clues 4 and 5.

If you find you are running out of time, then you could set this task in the next lesson, or for
homework.

SOLUTIONS

Assessment task: Combining Inequalities
1.  The points (3,2) and (4,3) are the points that satisfy all clues.

2. The possible places for the target are indicated by the bold dots on the grid below:
y

8
-~ ~‘
7 |
- Q‘
6 RN,
‘5
5 Y
. “
4 »|
. “
2 »|
2 S
‘5
1 b
-
“
N

3. Clue 4 is unhelpful because it doesn’t add any extra information.
This is because the region y > x — 4 includes all of the above region.

Clue 5 excludes all solutions but (4,2) so this is where the treasure is located. (See diagram)

Y
Y 8p;
‘\
T -
. 4
AJ 4
AJ
6 L £
'~ K
4
“ o’
5 (Y ’
-, "
“ ’¢
4 »|
4 e
3 b
’
’
2 ’ A
2 -,
o’ -,
1 b
Q .
0' ‘*‘
X
o 1 2 3 4 5 6 7 8
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Combining Inequalities

N W Bk U N oo

X
O 1 2 3 4 5 6 7 8

Some treasure has been buried at a point (x,y) on the grid, where x and y are whole numbers.
Here are three clues to help you find the treasure:

Clue1: x>2 Clue2: x+y<8 Clue 3: 2y —x =0

1. Which of the following points could be a possible location for the treasure?
The points must satisfy all three clues.

Circle the answers you choose.

(3,2) (2,3) (5,3) (3,5) 4,3) (5, 2)

2. On the grid show all the possible places the treasure could be located.

3. Here are two more clues: Clue 4: y >x -4 Clue5: y<x-1

Which clue doesn’t help at all?

Explain why.
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Give Us a Clue!

Use these grids to record the clues given by the teacher or your partner.

Game 1 Game 2
y 8 y 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1
by by
0O 1 2 3 4 6 7 8 0o 1 2 3 4 5 6 7 8
Use these graphs to invent your questions.
+x=8 x=4 X = =4
y8 d v8 y8 4 v8 Y
7 7 7 7
6 6 6 6
5 5 5 5
4 4 4 4
3 3 3 3
2 2 2 2
1 1 1 1
X X X
0123456738 012345678 0123456738 0123456738
y=x+4 y+t4=x ytx= x+y =12
r8 vs yg v8
7 7 7 7
6 6 6 6
5 5 5 5
4 4 4 4
3 3 3 3
2 2 2 2
1 1 1 1
X X X
0123456738 012345678 0123456738 0123456738
=2x 2x —y = x+2y=16 2y=8—x
1,8 L 8 Y }8 ol I ol
7 7 7 7
6 6 6 6
5 5 5 h 5
4 4 4 A 4
3 3 3 3
2 2 2 2
1 1 1 1
X X X X
012345678 0123456738 0123456738 012345678
Student Materials Defining Regions Using Inequalities S-2
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Hunting the Target

Yy 6

5

O 1 2 3 4 5 6
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Give Us a Clue

8

Projector Resources
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Playing the Game

One of you will be the target picker and the other the target hunter.

The target picker decides on the position of the target and gives the clues.
When giving clues, the target picker can use any inequality sign (s, <, 2, >),
but not the ‘=" sign. Try to give helpful clues!

As you give the clues, write them as a list on your mini-whiteboard.

The target hunter uses the clues to find the target.

The aim of the game for both partners, is to find the target in the least
number of tries.

Both partners must use a blank grid to keep track of the clues that are given.

Each time a clue is given, shade out the region where the target cannot be
located.

Projector Resources Defining Regions Using Inequalities P-3
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Optimization Problems: Boomerangs

MATHEMATICAL GOALS
This lesson unit is intended to help you assess how well students are able to:
Interpret a situation and represent the constraints and variables mathematically.
Select appropriate mathematical methods to use.
Explore the effects of systematically varying the constraints.
Interpret and evaluate the data generated and identify the optimum case, checking it for confirmation.
Communicate their reasoning clearly.

COMMON CORE STATE STANDARDS
This lesson relates to the following Mathematical Practices in the Common Core State Standards for Mathematics:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

This lesson gives students the opportunity to apply their knowledge of the following Standards for Mathematical Content in the Common Core State Standards
for Mathematics:
A-CED: Create equations that describe numbers or relat|onsh|ps
A-REI: Solve equations and inequalities in one variable.
Solve systems of equations.

INTRODUCTION
This lesson is designed to help students develop strategies for solving optimization problems. Such problems typically involve scenarios where limited
resources must be used to greatest effect, as in, for example, the allocation of time and materials to maximize profit.
e Before the lesson, students attempt the problem individually. You then review thelr work and formulate questions for students to answer in order to
improve their solutions.
At the state of the lesson, student work alone answering your questions about the same problem.
Students are then grouped, and engage in a collaborative discussion of the same task.
In the same small groups, students are given sample solutions to comment on and evaluate.
In a whole-class discussion, students explain and compare the alternative solution strategies they have seen and used.
Finally, students revise their individual solutions, and comment on what they have learned.

MATERIALS REQUIRED

Each individual student will need a calculator and a copy of the assessment task Boomerangs.
Each small group of students will need copies of the Sample Responses to Discuss.

Graph paper should be kept in reserve, and used only when necessary or requested.

There are also some projector resources to help you with whole-class discussions.




TIME NEEDED

15 minutes before the lesson, a 1-hour lesion, and 10 minutes in the next lesson (or for homework). Timings given are only approximate. Exact timings will
depend on the needs of the class.

BEFORE THE LESSON

Assessment task: Boomerangs (15 minutes)
Have the students do this task in class or for homework, a day or more before the formative assessment lesson. This will give you an opportunity to assess
the work and to find out the kinds of difficulties students have with it. Then you will be able to target your help more effectively in the follow-up lesson.

Give out the task Boomerangs. Introduce the task briefly to help the class to understand the problem and its context. You could show examples of
boomerangs.

Boomerangs
Boomerangs come from Australia where they are used as

Phil and Cath make and sell Boomerangs for a school event.
weapons or for sport.

The money they raise will go to charity.

When thrown, they travel in a roughly elliptical path and They plan to make them in two sizes: small and large. y
return to the thrower. Phil will carve them from wood.

The small boomerang takes 2 hours to carve and the large one takes 3 hours to carve. \
Boomerangs are made in many different sizes. Phil has a total of 24 hours available for carving. > /

Cath will decorate them.

Read through the questions and try to answer them as ~ She only has time to decorate 10 boomerangs of either size.

carefully as you can. Show all your work so that I can

understand your reasoning. The small boomerang will make $8 for charity.
The large boomerang will make $10 for charity.

As well as trying to solve th_e problem, I want you to see if They want to make as much money for charity as they can. How many small and large
you can present your work in an organized and clear boomerangs should they make?

manner.
How much money will they make?

It is important that, as far as possible, students are allowed to answer the questions without assistance.

Students who sit together often produce similar answers and then when they come to compare their work, they have little to discuss. For this reason, we
suggest that when students do the task individually, you ask them to move to different seats. Then at the beginning of the formative assessment lesson,
allow them to return to their usual seats. Experience has shown that this produced more profitable discussions.

Assessing students’ responses
Collect students’ responses to the task. Make some notes on what their work reveals about their current levels of understanding, and their different problem
solving approaches. The purpose of doing this is to forewarn you of issues that will arise during the lesson itself so that you may prepare carefully.

We suggest that you do not score students’ work. The research shows that this will be counterproductive as it will encourage students to compare their
scores and distract their attention from what they can do to improve their mathematics.

Instead, help students to make further progress by summarizing their difficulties as a series of questions. Some suggestions for these are given on the next
page. These have been drawn from common difficulties observed in trials of this lesson unit.



We suggest that you write a list of your own questions, based on your students’ work, using the ideas below. You may choose to write questions on each
students’ work. If you do not have time to do this, just select a few questions that will be of help to the majority of students. These can be written on the
board at the beginning of the lesson. If students have used graphs or simultaneous equations in their solutions, add the relevant questions to their work.
You may also want to note students with a particular issue, so that you can ask them about their difficulties in the formative lesson.

Common issues:

Suggested questions and prompts:

Student has difficult getting started

e What do you know?
o What do you need to find out?

Student makes an incorrect interpretation of the constraints and
variables.

For example: The student has applied just one constraint, such as “Phil has
only 24 hours to make the boomerangs” or “Cath can only make 10
boomerangs”. Or: The student has calculated the profit for making just one
type of boomerang.

e What figures in the task are fixed?

e What can you vary?

e What is the greatest number of small/large boomerangs they can make?

e Have you used any unnecessary restrictions on the number of small and
large boomerangs to be made?

o Why can't they make 50 boomerangs?

Student works unsystematically
For example: The student shows three or four seemingly unconnected
combinations, such as 5 small and 5 large boomerangs, then 10 large.

e Can you organize the numbers of large and small boomerangs made in a
systematic way?

e What would be sensible values to try? Why?

e How can you check that you remember all the constraints?

e Do you cover all possible combinations? If not, why not?

e How do you know for sure your answer is the best option?

e Can you organize your work in a table?

Student presents work poorly

For example: The student presents the work as a series of unexplained
numbers and/or calculations, or as a table without headings. Or: The student
circles numbers and it is left to the reader to work out why this is the answer as
opposed to any other combination.

e Would someone unfamiliar with your type of solution easily understand your
work?
o Have you explained how you arrived at your answer?

Student has technical difficulties when using graphs
For example: Lines are plotted inaccurately, axes are not labeled or the
purpose of the graph is not explained.

Student has technical difficulties when using simultaneous equations.
For example: A mistake is made when solving two correct simultaneous
equations, or the correct solutions are obtained but the profit is not calculated.

e How would someone unfamiliar with your type of solution easily understand
your work?

e How can you check your answer?

o How do your answers help you solve the problem?

Student produces a correction solution
Student needs an extension task.

e Can you now use a different method? For example, a table or graph, or
algebra?

o Is this method better than your original one? Why?

e In the problem investigated, how many boomerangs can be made in a
month rather than 24 hours? Would any method(s) be preferable to others?




SUGGESTED LESSON OUTLINE

Improve individual solutions to the assessment task (10 minutes)
Return the assessment task papers to the students, and hand out calculators.

If you have not added questions to individual pieces of work, then write your list of questions on the board (excluding the ones for graphs and simultaneous
equations). Students are to select questions appropriate to their own work, and spend a few minutes answering them.
Recall what we were looking at in a previous lesson. What was the task?
I have read your solutions and have some questions about your work. I would like you to work on your own to answer my questions for about ten
minutes.

Collaborative small-group work (10 minutes)
Organize the class into small groups of two or three students, and give out a fresh piece of paper to each group. Ask students to try the task again, this time
combing their ideas.
Put your own work aside until later in the lesson. I want you to work in groups now. Your task is to produce a solution that is better than your individual
solutions.

While students work in small groups you have two tasks: to note different student approaches to the task and to support student problem solving.

Note different student approaches to the task

You can then use this information to focus a whole-class discussion towards the end of the lesson. In particular, note any common mistakes. For example,
are students consistently using all the constraints, or are they imposing unnecessary constraints? Also note whether students are using algebra and, if so,
how they are using it.

Support student problem solving
Try not to make suggestions that move students towards a particular approach to this task. Instead, ask questions that help students to clarify their thinking.
You may discover that some students experience some difficulty in keeping more than one constraint at a time in mind. In that case, you may ask them to
consider these three questions:

If they were to make only small boomerangs, how much money would they make?

If they were to make two small boomerangs, how many large ones could they also make? How much money would they make?

For the first question, Cath’s time is the limiting constrain, whereas in the second question, Phil’s time is more significant. Students who organize their work
into a table may choose to use column headings for ‘Time needed for Phil’ and ‘Time needed for Cath’ which they can use to check that both constraints have
been met.

To help students really struggling with the task, use the questions on the previous page to support your own questioning. In particular, if students find it
difficult to get started, these questions may be useful:

Try some examples. What happens if they make three small and one large boomerang?

What would be sensible values to try? Why?

Can you organize the numbers of large and small boomerangs made in a systematic way?

If the whole class is struggling on the same issue, write relevant questions on the board. You could also ask students who performed well on the assessment
to help struggling students. If students are having difficulty making any progress at all, you could hand out two pieces of sample work to model problem
solving methods.



Collaborative analysis of Sample Responses to Discuss (20 minutes)
After students have had sufficient time to attempt the problem, give each group of students a copy of each of the four Sample Responses to Discuss, and ask
for written comments. This task gives students the opportunity to evaluate a variety of possible approaches to the task, without providing a complete solution
strategy.
Imagine you are the teacher and have to assess this work. Correct the work, and write comments on the accuracy and organization of each response.

Each of the sample responses poses specific questions for students to answer. In addition to these, you could ask students to evaluate and compare
responses. To help them do more than check to see if the answer is correct, you may wish to use the projector resource Evaluating Sample Responses to
Discuss:

What do you like about the work?

How has each student organized the work?

What mistakes have been made?

What isn‘t clear?

What questions would you like to ask this student?

In what ways might the work be improved?

You may decide there is not enough time for each group to work through all four pieces of work. In that case, be selective sabout what you hand out. For
example, groups that have successfully completed the task using one method will benefit from looking at different approaches. Other groups that have
struggled with a particular approach may benefit from seeing a student version of the same strategy.

During the small-group work, support the students as before. Note similarities and differences between the sample approachs, and those approaches
students took in the small-group work. Also check to see which methods students have difficulties in understanding. This information can help you focus the
next activity, a whole-class discussion. :

Whole-class discussion: comparing different approaches (10 minutes)
Organize a whole-class discussion to consider the different approaches used in the sample work. Focus the discussion on those parts of the small-group tasks
that students found difficult. Ask the students to compare the different solution methods.
Which approach did you like best? Why?
Which approach did you find most difficult to understand?

To critique the different strategies use the questions on the slide Evaluating Sample Responses to Discuss and the worksheets Sample Responses to Discuss.



Alex has realized that you have to take account of both
constraints: Phil’s time for making the boomerangs and
Cath’s time for decorating them. Alex has not exampled
different combinations of cases.
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Review inaividual solutions to the assessment task (10 minutes)
Ask students to read through their original responses to the task.
Read through your original solution and think about your work this lesson.
Write down what you have learned during the lesson.
Which method would you prefer to use if you were doing the task again? Why?

Encourage students to compare the new approaches they met during the lesson with their original method. Some teachers set this task as homework.

SOLUTIONS

If one assumes that ten boomerangs are made, then the following table of possibilities may be made. The constraint on carving hours is broken when more
than four large boomerangs are made.

Numsber of| Numsber Total Carving Profit

szaall oflarge | mwmber Bowrs mads
=10} (=24} i F
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This approach, however, does not include the possibility of making fewer than ten boomerangs. A more complete approach would be to draw a graph
showing all possibilities.

The possible combinations to be checked are the integer points within the bold region on the graph. The maximum profit occurs, however, when six small
and four large boomerangs are made. This profit is $88.

(This can be seen graphically by drawing lines of constant profit on the graph, e.g. 8x + 10y = 80. This idea may emerge in discussion.)



Boomerangs

Phil and Cath make and sell Boomerangs for a school event.

The money they raise will go to charity. P
They plan to make them in two sizes: small and large. \/

Phil will carve them from wood.
The small boomerang takes 2 hours to carve and the large one takes 3 hours to carve.
Phil has a total of 24 hours available for carving.

Cath will decorate them.
She only has time to decorate 10 boomerangs of either size.

The small boomerang will make $8 for charity.
The large boomerang will make $10 for charity.

They want to make as much money for charity as they can. How many small and large boomerangs should
they make?

How much money will they make?




Sample Responses to Discuss: Alex

FPhad. can anly make [Damsll o0 € Large f;'fw-uw w 2% hous
12 crradl mokst 4ap

2 lamge okt JEO

Cads. ~la hat Dz bo 2odee 1O, 52 Fag « whpossivie

it wandd ot 1O drradd W""}“ whatk wnll makes J?C‘_

St ook etluw bk £ U?l or 10 Breadl DOOPUTALE

od makss £EO

What assumptions has Alex made?

Are these assumptions correct? Explain your answer.

General comments:




Sample Responses to Discuss: Danny
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Why do you think Danny starts with 0 small and 8 large boomerangs and stops at 6 small and 3 large boomerangs?

What piece of information has Danny forgotten to use?

General comments:




Sample Responses to Discuss: Jeremiah

uraa i

Beomeras-4t =
4
warge ovc...uz.{:r =Yy
Time lao Cot W

2*4»33-::4

OA.'j 10 wen e deroented

© ©

9 4wz 00

7= ‘?q bl -1 2D

-

B y= Lk ==t

-
a0 Mmoo ¥e

l{, 'lapg)f \).bfwl?h'-ji
6 Sreo

Y00 meroLakt

Is it correct to use the equ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>