
 
SOUTHWEST REGION SCHOOL DISTRICT MATHEMATICS CURRICULUM 

MTH501 PRE-CALCULUS GRADES 9-12 
 
 
Pre-Calculus is a rigorous standards-based advanced course that builds on the knowledge and skills previously learned in the pre-requisite 
MTH403 Geometry and MTH401 Algebra II courses. In preparation for this course, students should have mastered linear and quadratic 
functions, concepts from discrete mathematics involving sequences and series, and data analysis and probability techniques. They should 
also be able to confidently work with expressions containing rational exponents and radical and rational terms. Students study 
trigonometry and trigonometric functions, complex numbers, exponential and logarithmic functions including the number ÒeÓ, discrete 
mathematics including sequences, the binomial theorem, limits, derivatives, and integrals including the fundamental theorem of calculus, 
and other related. Students will investigate and explore mathematical ideas using methods that will help them gain a deep understanding of 
fundamental concepts, develop multiple strategies for analyzing complex situations, and acquire appropriate technological skills. While 
mathematical skills will be developed, teaching will focus on building a deep understanding of concepts that will enable students to apply 
mathematical skills and make meaningful connections to lifeÕs experiences. 
 
Note: Because of the importance of technology in this course, access to a graphing calculator is required.  
 
Integration of mathematics studies with other disciplines is expected and should be on going. Students apply relevant vocabulary, use 
critical-thinking and information processing skills, utilize appropriate technology to solve everyday problems, create quality 
products/presentations, and communicate what they have learned in written, oral, mathematical, visual, and other formats. Formative and 
summative progress and the quality of student work are regularly assessed with a variety of oral and written tests, student performance 
rubrics, and peer or self-assessment checklists. By satisfying expectations of this course, successful students will be more informed, 
skilled, productive, employable, socially responsible, and well-rounded citizens. 
 
SWRSD STUDENT OUTCOMES 

Outcome 1: Students demonstrate many forms of communication (e.g. reading, writing, & speaking in English, YupÕik & other 
languages) 

Outcome 7: Students use a variety 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 will 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 GOALS, OBJECTIVES AND ALASKA STANDARDS 
 
NUMBER SENSE AND OPERATIONS  
  

A. Compute fluently and make reasonable estimates.  AK Stds. 
 1. Add, subtract, multiply, and find the absolute value using complex numbers. MTH A3 

 
 2. Add, subtract and perform scalar multiplication on vectors using a variety of techniques with or without the use 

of technology. 
MTH A3 
 

B. Represent complex numbers and vectors in a var iety of ways.  AK Stds 
 3. Represent vectors graphically and symbolically. MTH A1 

 
 4. Represent complex numbers in rectangular and polar form and convert between rectangular and polar form. MTH A1 

 
C. Identify relationships among complex numbers and vectors and operations involving these items.  AK Stds 

 5. Analyze properties of vectors and their effects on vector operations. MTH A1 
 

 6. Analyze properties of complex numbers and their effects on operations in rectangular and polar form. MTH A1 
 

 7. Develop and use the limit definition of ÒeÓ. MTH A1 
 

 
PATTERNS, RELATIONS, FUNCTIONS, &  SYMBOLS  
  



 

D. Use patterns, relations, and functions to represent mathematical situations.  AK Stds 
 8. Identify the domain, range, and other attributes of families of functions and their inverses, e.g., exponential, 

polynomial, rational, logarithmic, piece-wise, and trigonometric. 
MTH A4 

 
 9. Simplify expressions or solve equations using a variety of approaches and techniques, e.g., polynomial long 

division, Rational Root Theorem, logarithms, and partial fractions. 
MTH A4 

 
 10. Write functions and relations in parametric form. MTH A4 

 
 11. Identify vector-valued functions using a variety of approaches, e.g., algebraically or graphically. MTH A4 

 
 12. Identify and generate arithmetic and geometric sequences and series recursively and explicitly using correct 

notation. 
MTH A4 

 13. Identify a geometric series as convergent or divergent. MTH A4 
 

 14. Raise a binomial to a power using the Binomial Theorem. MTH A4 
 

E. Evaluate, solve, and analyze mathematical situations using algebraic properties and symbols.  AK Stds 
 15. Solve equations and inequalities involving exponential, logarithmic, power, polynomial, rational, and 

trigonometric functions, including real-world situations. 
MTH A4 

 
 16. Compare logarithmic and exponential functions. MTH A4 

 
 17. Combine and compose functions using algebraic methods or by using technology when appropriate. MTH A4 

 
 18. Identify the domain and range of a function resulting from the combination or composition of functions. MTH A4 

 
 19. Solve systems of linear equations involving three or more variables using a variety of methods. MTH A4 

 
 20. Solve systems of non-linear equations and inequalities. MTH A4 

 
 21. Find the x- and y-intercepts, zeros (roots), maxima, and minima of functions. MTH A4 

 
 22. Approximate instantaneous rates of change and find average rates of change using graphical and numerical data. MTH A4 

 
 23. Determine intervals over which a function is increasing or decreasing. MTH A4 

 
F. Represent quantitative relationships using mathematical models and symbols.  AK Stds 

 24. Represent quantitative, real-world situations using exponential, logarithmic, power, polynomial, rational, and 
trigonometric functions, vector and parametric equations, and sequences and series. 

MTH A4 
 

 25. Identify and analyze graphical features of functions such as asymptotes, holes, local, global, and end behavior. MTH A4 
 

 26. Recognize symmetric properties of even and odd functions. MTH A4 
 

 27. Relate the graphical representation of discontinuities and end-behavior to the concept of limit. MTH A4 
 

 28. Identify the effects of changing the parameters in transformations of functions. MTH A4 
 

   
GEOMETRIC SHAPES AND PRINCIPLES  
  

G. Analyze character istics and properties of two- and three-dimensional shapes and develop mathematical 
arguments about geometr ic relationships.  

AK Stds 

 29. Determine and analyze the characteristics of graphs and the related equations of conic sections. MTH A5 
 

 30. Analyze problems and solutions involving vectors using algebraic and graphical techniques. MTH A5 
 

H. Specify locations and descr ibe spatial relationships using coordinate geometry.  AK Stds 
 



 

 31. Perform transformations on exponential, power, polynomial, rational, logarithmic, and trigonometric functions. MTH A5 
 

 32. Draw or sketch polar equations using technology and other techniques. MTH A5 
 

 

MEASUREMENT  
  

I . Understand measurable attr ibutes of objects and the units, systems, and processes of measurement.  AK Stds 
 33. Select appropriate units and scales for situations involving measurement. MTH A2 

 
 34. Recognize the changes in magnitude with various measurement scales, e.g., Richter, pH, decibel. MTH A2 

 
 

PROBABIL ITY AND DATA ANALYSIS  
  

J. Formulate and answer questions by collecting, organizing, and analyzing data.  AK Stds 
 35. Find regression equation for bivariate data including power, exponential, logarithmic, polynomial, and sinusoidal 

curves using technology. 
MTH A6 

 
 36. Interpolate and extrapolate from data using regression equations. MTH A6 

 
 37. Identify how sample statistics reflect population parameters. MTH A6 

 
K. Apply basic concepts of probability.  AK Stds 

 38. Find sample spaces and probability distributions in simple cases. MTH A6 
 

 39. Differentiate between independent and dependent events and calculate the probability of each. MTH A6 
 

 40. Calculate the conditional probability of an event. MTH A6 
 

 41. Calculate the probability of a compound event. MTH A6 
 

 42. Calculate and interpret the expected value (weighted average) of random variables in simple cases. MTH A6 
 

 

SUGGESTED RESOURCES, ACTIVITIES, AND SAMPLE ASSESSMENTS 
 

CONTENT AREA TEXTBOOK (S) AND SUPPLEMENTAL RESOURCES 
 

ADOPTED TEXTBOOK(S):  
  

ÒAdvanced Mathematical Concepts, Pre-calculus w/Applications,Ó by Gordon-
Holliday, Yunker, Crosswhite, Vannatta. 1999. Glencoe/McGraw-Hill, New York, New 
York. 
 

 SUGGESTED OUTSIDE READINGS:  
 ¥ ÒThe Joy of Pi,Ó D. Blatner.  1999. Walker Publishing Company. New York, New York. 
 ¥ Òe: The Story of a NumberÓ Eli Maor.  1994.  The Princeton University Press. Princeton, NJ. 
 ¥ ÒZero: The Biography of a Dangerous Idea,Ó C. Seife. 2000.  The Penguin Group, New York, NY. 
 ¥ ÒAn Imaginary Tale: The Story of  -1,Ó P.J. Nahin. 1998. Princeton Univ. Press, Princeton, NJ. 
 ¥ ÒTo Infinity and Beyond, A Cultural History of the Infinite,Ó Eli Maor, 1987. Princeton Univ. Press, Princeton, NJ. 
  
 VIDEOS AND SOFTWA RE:  
 ¥ GEMS: Great Experiments in Math and Science (SWR Media Center) 
 ¥ Concepts in Mathematics, Trigonometric Functions: Solving Triangles. TV Ontario, The Ontario Ed. Communications 

Authority. 
 ¥ The Twisted World of Trigonometry, Part 1. The Standard Deviants Mega Math Pack.  1997. The Cerebellum Corporation. 
 ¥ The Dangerous World of Pre-Calculus, Part 1.  The Standard Deviants Mega Math Pack.  1997. The Cerebellum 

Corporation. 



 

   

SOFTWARE AND TECHNOLOGY: GeometerÕs Sketchpad. 

 

 

 
TI 83plus, CBR, and CBL 

 TEN SIGMA MANUALS: Copies of the following should be at all sites and in the distr ict office. 
 ¥ Teaching For High Performance: Student Performance Activities/Assessments for Mathematics, Science, Language 

Arts, and Social Studies. 
 ¥ Rubrics and Other Assessment Tools: HundredÕs of rubrics and checklists for all subject areas and all grade levels). 
 ¥ Tools For Teaching Productivity: Outlines for Student Performance Activity units, rubrics, documentation forms. 
 ¥ Positive and Productive Behaviors: Basic resource for the districtÕs Positive Behavior program. 
   

 FIRST STEPS LITERACY MANUALS:  All K-12 Teachers should have copies of the following manuals: 

  Reading Developmental Continuum Writing Developmental Continuum 
  Reading Resource Book Writing Resource Book 
  Oral Language Developmental Continuum Spelling Developmental Continuum 
  Oral Language Resource Book Spelling Resource Book 

 

SUGGESTED GENERAL STRATEGIES AND/OR ACTIVITIES 
¥ Active Student-dr iven Lessons: "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.Ó (John Dewey) 
¥ Establish Daily Routines: Use simple strategies like ÒThis Day in Math HistoryÓ, ÒFeatured Mathematician of the DayÓ, ÒMath 

 Quote of the DayÓ, and/or ÒMath Word of the DayÓ to immerse students in the study of mathematics. See Math History 
¥ Collaborate and Integrate: Work with other teachers to design lessons that will promote the application of mathematics in other 

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 Pre-Calculus course (or Math Analysis) Rubr ics for  Secondary Mathematics 
 (See Teaching For High Performance: Mathematics manual (See RUBRICS and Other Assessment Tools manual) 

MA-An-01-01 Teach Elementary Students MA-09 Math Assignments (Grades 3-12) 
MA-An-02-01 Apply Analysis to Life MA-12 Measure &  Draw Lines with a One-Foot Ruler 
MA-An-03-01 Teach Ideas/Relationships MA-13 Reading an Instrument Scale 
MA-An-04-01 The Sine Waves of Life MA-17 Graphs and Charts (Secondary) 
MA-An-04-02 Triangulate Distance MA-18 Using a Calculator (Secondary) 
MA-An-05-01 Polar Coordinates on Your Face MA-19 Math Problem-Solving (Grades 3-8) 
MA-An-06-01 Vectors and Slingshots MA-20 Keeping a Mathematical Journal 
MA-An-07-01 Demonstrate Sequences & Series MA-21 Writing a Theorem 

MA-An-08-01 Construct a Conic Model   

MA-An-09-01 Calculators Replace Logarithms   

MA-An-10-01 Flowchart for Finding Limits   

MA-An-10-02 Find Limit Inside Circle   

SUGGESTED ONLINE INTERNET RESOURCES 
Pre-Calculus - Number Sense & Operations Interactive Mathematics Miscellany and Puzzles 
Pre-Calculus - Patterns, Relations, Functions, Symbols Algebra Online Lessons 
Pre-Calculus - Geometric Shapes & Principles Purplemath: Practical Algebra Lessons 
Pre-Calculus - Measurement Math.com - World of Math Online 
Pre-Calculus - Probability & Data Analysis KNE Blue Web'N Lessons: HS Math 
Math Forum: Pre-Calculus NY Times 6-12 Mathematics Lesson Plans 
Mega-Mathematics! The Geometry Center 

  

ROGER TAYLORÕS CURRICULUM DESIGN FOR EXCELLENCE 
Southwest Region subscribes to Dr. T. Roger TaylorÕs Curriculum Design For Excellence website as a resource for all district teachers. It 
is loaded with fully integrated, interdisciplinary units or activities and proven effective teaching strategies for most subject areas, at all 
grade levels. Access the website at http://www.rogertaylor .com/ I .D. Name dillingham54 and Password 78104 
 
Use the siteÕs provided search engine to f ind or browse through available units. If so desired, you may download complete units for your 



 

personal use. Be patient. The units are very detailed and downloading takes time. 
 

SOUTHWEST DISTRICT SUPPORT  SERVICES 
 
 SWRSD M EDIA CENTER  
 The district Media Center has resources for all class levels, in all subject areas, including professional development materials. The 

Media Specialist is a Library/Information Literacy expert and will help you find available district materials or help you secure 
additional resources through interlibrary loans and/or use of the Internet. Several times during the year you also will be encouraged 
to make reasoned suggestions for new materials that will be considered for purchase.  

 

 INSTRUCTIONAL SUPPORT STAFF  
 To help teachers, principals, and other staff at the various sites, Southwest Region Schools provides experienced instructional 

support personnel who can help you establish more effective classroom routines and management practices or use new or improved 
teaching and assessment strategies. They also can offer suggestions that will help you adapt to life and work in rural village schools 
so that you and your students will have a mutually respectful, more productive, and more satisfying experience. 

 

 LOCAL COM MUNITY RESOURCES  
 Each individual teacher and/or team of instructors, with the help of long time staff, students, parents and other concerned community 

members should cooperatively compile and periodically update a list of village elders, parents, local government leaders, business 
persons, and other concerned, active members of the community who are willing to share their wealth of experiences, knowledge 
and skills. Remember: I t takes the whole village to educate a child. 
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Secondary Ed. Specialist, as part of ongoing efforts to fully align the Southwest Region School DistrictÕs K-12 curriculum with the Alaska State Content Standards. 

 


