SOUTHWEST REGION SCHOOL DISTRICT MATHEMATICS CURRICULUM

MTH401 ALGEBRA Il (Advanced) @ GRADES9-1

Algebra ll is arigorous standards-based advanced course that builds on the knowledge and skills previously learned in the pre-requisit
MTH301 Algebra | and MTH403 Geometry courses. The course provides students the reasoning skills necessary for success ol
standardized college entrance exams and in post-secondary courses and most careers in mathematics and science; and, if students hav
not yet done so, they have another opportunity to master the knowledge and skills needed to satisfy demands of the Alaska High Schoc
Graduation Qualifying Exam for Mathematics. Students focus on exploring functions and their behaviors, making and verifyin
reasonable guesses about those behaviors in order to develop their reasoning and thinking skills. To further develop these importan
skills, students will study functions algebraically by traditional methods, as well as numerically and graphically using technology an
manipulatives. Types of functions that will be emphasized include quadratic, absolute value, radical, and sine and cosine. The course wil
also emphasize the concepts of complex numbers, matrices, systems of equations and inequalities, and probability using permutation
and combinations. While student mathematical skills will be developed, teaching will focus on the understanding of concepts in deptl
enabling students to apply mathematical skills and make meaningful connections to life experiences.

Integration of mathematics studies with other disciplines is expected and should be on going. Students apply relevant vocabulary, us
critical-thinking and information processing skills, utilize appropriate technology to solve everyday problems, create qualit
products/presentations, and communicate what they have learned in written, oral, mathematical, visual, and other formats. Formative ani
summative progress and the quality of student work are regularly assessed with a variety of oral and written tests, student performanc
rubrics, and peer or self-assessment checklists. By satisfying expectations of this course, successful students will be more informed
skilled, productive, employable, socialy responsible, and well-rounded citizens.

Note: Because of the importance of technology in this course, access to a graphing calculator is required.

SWRSD STUDENT OUTCOMES

Outcome 1: | Students demonstrate many forms of communication (e.g. reading, writing, & speaking in English, Yup@k & other
languages)
Outcome 7: | Students use avariety of ways to think and to reason when solving problems, and making thoughtful decision.
Outcome 8: | Students demonstrate awareness of their own strengths and skills and have self-confidence to take risks that wil
realize their potential as lifelong learners.

Outcome 9: | Students use technology for adapting to and initiating productive change.
Outcome 11: | Students demonstrate skills and attitudes that will enable them to achieve post high school education.

COURSE GOAL S, OBJECTIVESAND ALASKA STANDARDS
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A. Compute fluently and make reasonable estimates.

1. Simplify numerical expressions with rational exponents. MTH Al
2. Add, subtract, and multiply complex numbers. MTH Al
3. Add, subtract, and multiply matrices using paper and pencil for simple cases and technology for more MTH Al
complicated cases.
4. Find the multiplicative inverse of amatrix using paper and pencil for a2 x 2 and technology for larger MTH Al
matrices.
Represent complex numbersin a variety of ways. The student is expected to:
1. Extend the number system to include complex numbersin the form a + bi. MTH A:
5. Identify the need for the square root of a negative number and define the imaginary number. MTH A:
6. Simplify expressionsinvolving radical expressions including square roots of negative numbers. MTH A:

I dentify relationships among real numbers and operationsinvolving these numbers. The student is

expected to:
7. ldentify matrices that can be added, subtracted, or multiplied. MTH A:




8. Demonstrate that matrix multiplication is not commutative.

MTH A

9. Identify additive and multiplicative identities and inverses of a matrix when they exist.

MTH A

PATTERNS, RELATIONS, FUNCTIONS, & SYMBOLS
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D. Usepatterns, relations, and functionsto represent mathematical situations. The student is expected to:
10. Compare and contrast relations and functions.

Evaluate, solve, and analyze mathematical situationsusing algebraic properties and symbols. The student

is expected to:

11. Identify the domain and range of the absolute value, quadratic, radical, sine, and cosine functions. MTH A«

12. Use function notation. MTH A

13. Find the compositions or combinations of two simple functions. MTH A«

14. Find the inverse of afunction by interchanging the values of domain and range, reflecting acrosstheliney = MTH A«
X, or by using algebra.

15. Relate the sine, cosine, tangent, cosecant, secant, and cotangent to the unit circle. MTH A«

16. Express angle measure in degrees or radians when given the trigonometric value. MTH A«

Represent quantitative relationships using mathematical models and symbols. The student is expected to:

17. Solve quadratic equations. MTH A«
18. Solve first-degree absolute value equations. MTH A«
19. Solveradical equations including those with extraneous roots. MTH A«
20. Solve single-variable quadratic and absolute value inequalities. MTH A«
21. Write a quadratic equation when given the rational roots or zeroes of the function. MTH A«
22. Solve systems of equations with no more than three variables using technology. MTH A«
23. Solve and graph systems of linear inequalities. MTH A«
24. Add, subtract, multiply, and divide simplerationa expressions and solve simple rational equations. MTH A«
25. Recognize that a" is defined as the reciprocal of a™. MTH A«
26. Recognize that rational exponents are used to represent radicals. MTH A«
27. Represent intervals with correct symbolic notation; eg., a< x <b, (a, b), [a, b]. MTH A«

=r2 by completing the square.

28. Interpret rates of change by analyzing graphical and numerical datafor quadratic and radical functions. MTH A<

29. Find the vertex, maximum or minimum values, intercepts, and axis of symmetry of aquadratic or absolute MTH A<
value function, algebraically, graphically, and numerically.

30. Write the equation of aparabolaintheformy = a(x - h)2 + k and acircleintheformy =a(x - h)2 +(y-k)2 | MTH A<

GEOMETRIC SHAPES AND PRINCIPLES
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Specify locations and describe spatial relationships using coordinate geometry. The student is expected to:

31. Sketch the graph of aquadratic and absolute value function. MTH A!

32. Sketch the solutions of absolute value and quadratic inequalities of one variable on anumber line. MTH A!

33. Sketch the solutions of absolute value and quadratic inequalities of two variables on a Cartesian coordinate MTH A!
system.

34. Sketch the graph of a square root function. MTH At

35. Write an equation of a parabolain the formy = a(x -h)2 + k when given a graph. MTH At

36. Graph sine and cosine functions. MTH At

37. Perform the transformations of stretching, shifting, and reflecting the graphs of linear, absolute value, MTH At
quadratic, and radical functions.

38. Perform transformation on the sine and cosine functions involving amplitude, period, phase shift, vertical MTH At
shift, and reflections.

Solve problems using visualization, spatial r easoning, and geometric modeling. The student is expected to:

39. Solve problems involving absolute value and quadratic functions algebraically and graphically. MTH At

40. Solve problems using graphs of sine and cosine functions. MTH At

MEASUREMENT
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I. Understand measurable attributes of objects and the units, systems, and processes of measurement. The
student is expected to:
41. Convert angle measurements between radians and degrees.

42. Calculate the exact values of the sine, cosine, and tangent functions for the special angles of the unit circle. MTH A

Deter mine measurements using appropriate techniques, tools, and for mulas. The student is expected to:
43. Find the length of an arc using radian measure. MTH A

44. Find the area of a sector in acircle using radian measure. MTH A

PROBABILITY AND DATA ANALYSIS
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K. Formulate and answer questionsby collecting, organizing, & analyzing data. The student is expected to:
45. Determine the quadratic regression equation for agiven set of bivariate data using technology.

46. Analyze the meaning of the maximum or minimum and intercepts of the regression equation asthey relateto | MTH At
agiven set of bivariate data.

47. Make predictions and estimations and determine their reasonableness using a regression equation. MTH At

Apply basic concepts of probability. The student is expected to:
48. Identify the difference between a permutation and a combination. MTH At

49. Calculate a probahility using the Fundamental Counting Principle. MTH At

50. Calculate simple combinations and permutations of n objects taken r at atime. MTH At




SUGGESTED RESOURCES, ACTIVITIES, AND SAMPLE ASSESSMENTS
UCSMP Advenced Algebra

Glencoe Algebrall

SUPPLEMENTAL MATH BOOKS: Need to inventory all SWRSD purchased materials.
VIDEOS AND SOFTWARE: GEMS: Great Experiments in Math and Science (SWR Media Center)

SOFTWARE AND TECHNOLOGY

TEN SIGMA MANUALS:

Geometer(3 Sketchpad.
Tl 83plus, CBR, and CBL

Copies of the following should be at all sitesand in thedistrict office.

¥ Teaching For High Performance:
¥ Rubrics and Other Assessment Tools:
¥ Tools For Teaching Productivity:

¥ Positive and Productive Behaviors:

Reading Developmental Continuum
Reading Resour ce Book

Oral Language Developmental Continuum
Oral Language Resour ce Book

FIRST STEPSLITERACY MANUALS:

Student Performance Activities/Assessments for Mathematics, Science
Language Arts, and Social Studies.

Hundred@ of rubrics and checklists for all subject areas and al grade
levels).

Outlines for Student Performance Activity units, rubrics, documentation
forms.

Basic resource for the district@ Positive Behavior program.

All K-12 Teachers should have copies of the following manuals:
Writing Developmental Continuum
Writing Resour ce Book
Spelling Developmental Continuum
Spelling Resource Book

SUGGESTED GENERAL STRATEGIES AND/OR ACTIVITIES

¥ Active Student-driven L essons: "Give the pupils something to do, not something to learn; and the doing is of such a nature as
to demand thinking; learning naturally results.O (John Dewey)
¥ Esgtablish Daily Routines: Use simple strategies like OThis Day in Math HistoryQ Qreatured Mathematician of the DayQ (Matl
Quote of the DayQ and/or (Math Word of the DayOto immerse students in the study of mathematics. See Math History
¥ Collaborateand Integrate: Work with other teachers to design lessons that will promote the application of mathematics in othe
subject areas and/or provide opportunities to apply mathematics in real world situations away from the school classroom.

SUGGESTED TEN SIGMA PERFORMANCE ACTIVITIES AND/OR ASSESSMENTS

Secondary Algebrall course

Rubricsfor Secondary Mathematics

(See Teaching For High Performance: Mathematics manual (See RUBRICS and Other Assessment Tools manual)

MA-A2-01-01 | Triangulate Heights

MA-09 | Math Assignments (Grades 3-12)

MA-A2-02-01 | Calculate Volume of Flow

MA-12 Measure & Draw Lines with a One-Foot Ruler

MA-A2-03-01 | Linear Equations and Inequalities Checklist MA-13 | Reading an Instrument Scale

MA-A2-04-01 | Instructionsfor Nonlinear Equations

MA-17 | Graphsand Charts (Secondary)

MA-A2-05-01 | Optimum Profit per Acre

MA-18 | Using a Calculator (Secondary)

MA-A2-06-01 | Jigsaw to Explain Functions

MA-19 | Math Problem-Solving (Grades 3-8)

MA-A2-07-01 | Trigonometry in Astronomy

MA-20 | Keeping a Mathematical Journal

MA-A2-08-01 | Teach Exponents Cleverly

MA-21 | Writing a Theorem

MA-A2-09-01 | Complex Numbers QVantedOPoster

MA-A2-10-01 | Generate Radical Problems

SUGGESTED ONLINE INTERNET RESOURCES

Algebrall Links- Number Sense & Operations

I nteractive Mathematics Miscellany and Puzzles

Algebrall Lessons - Patterns, Relations, €etc.

Algebra Online Lessons

Algebrall Links- Patterns, Relations, €etc.

Purplemath: Practical Algebra L essons




Algebrall Links- Geometric Shapes & Principles Math Forum: K-12 Algebra

Algebrall Links- Measurement KNE Blue Web'N Lessons: HS Math
Algebrall Lessons - Probability & Data Anaysis NY Times 6-12 Mathematics L esson Plans

Algebrall Links- Probability & Data Analysis

' ROGER TAYLORG® CURRICULUM DESIGN FOR EXCELLENCE

Southwest Region subscribes to Dr. T. Roger Taylor@ Curriculum Design For Excellence website as a resource for all district teachers
Itisloaded with fully integrated, interdisciplinary units or activities and proven effective teaching strategies for most subject aress, at a
grade levels. Access the website at http://www.rogertaylor.com/ |.D. Name dillingham54 and Passwor d 78104

Use the site® provided search engine to find or browse through available units. If so desired, you may download complete units for you
personal use. Be patient. The units are very detailed and downloading takes time.

 SOUTHWEST DISTRICT SUPPORT SERVICES

SWRSD MEDIA CENTER

The district Media Center has resources for al class levels, in al subject areas, including professiona development materials. Th
Media Specidlist is a Library/Information Literacy expert and will help you find available district materials or help you secur:
additional resources through interlibrary loans and/or use of the Internet. Several times during the year you aso will b
encouraged to make reasoned suggestions for new materials that will be considered for purchase.

To help teachers, principals, and other staff at the various sites, Southwest Region Schools provides experienced instructiong
support personnel who can help you establish more effective classroom routines and management practices or use new @
improved teaching and assessment strategies. They also can offer suggestions that will help you adapt to life and work in rure
village schools so that you and your students will have amutually respectful, more productive, and more satisfying experience.

LOCAL COMMUNITY RESOURCES

Each individua teacher and/or team of instructors, with the help of long time staff, students, parents and other concerne
community members should cooperatively compile and periodically update a list of village elders, parents, local governmen
leaders, business persons, and other concerned, active members of the community who are willing to share their wealth o
experiences, knowledge and skills. Remember: It takes the whole village to educate a child.
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