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Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry – Number, Number Sense and Operations Standard

Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry – Measurement Standard
Students estimate and measure to a required degree of accuracy and precision by selecting and using appropriate units, tools and technologies.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry Geometry and Spatial Sense Standard
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects, and transformations to analyze mathematical situations and solve problems.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry – Patterns, Functions and Algebra
Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.  Students analyze, model and solve problems using various representations such as, tables, graphs and equations.

 

Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry – Mathematical Processes Standard
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Trigonometry – Mathematical Processes Standard (continued)
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Ohio Benchmarks


Grades 11 - 12


 


Demonstrate that vectors and matrices are systems having some of the same properties of the real number system. (A)














Develop an understanding of properties of and representations for addition and multiplication of vectors and matrices. (B)














Demonstrate fluency in operations with real numbers, vectors and matrices, using mental computation or paper and pencil calculations for simple cases, and technology for more complicated cases. (D)















































Grade-Level Indicators








Number and Number Systems


Determine what properties hold for vector addition and multiplication, and for scalar multiplication. (11#2)




















Meaning of Operations


Model using the coordinate plane, vector addition and scalar multiplication. (11#5)























Use vector addition and scalar multiplication to solve problems. (11#9)


 





Strategies/Clarifications





(11#5) scalar multiplication:


�





addition of vectors:


�


v = <3, -2>   w = <4,3>        v + w = <7,1>


To add: place initial point of second vector of terminal point of first vector











(11#9)  ex., problems, such as, navigation, force, computing work














Ohio Benchmarks


Grades 11 - 12


 


Apply various measurement scales to describe phenomena and solve problems. (B)











Solve problem situations involving derived measurements; such as, density, acceleration. (D)








Grade-Level Indicators








Measurement Units


Use radian and degree angle measures to solve problems and perform conversions as needed. (11#2)














Use Measurement Techniques and Tools


Use radian measures in the solution of problems involving angular velocity and acceleration. (12#2)
































Strategies/Clarifications





























(12#2) The angular velocity � INCLUDEPICTURE "http://mathworld.wolfram.com/aimg1645.gif" \* MERGEFORMATINET ���is the time derivative of the angular distance � INCLUDEPICTURE "http://mathworld.wolfram.com/aimg462.gif" \* MERGEFORMATINET ���with direction � INCLUDEPICTURE "http://mathworld.wolfram.com/aimg1649.gif" \* MERGEFORMATINET ���perpendicular to the plane of angular motion 


� INCLUDEPICTURE "http://mathworld.wolfram.com/aimg1650.gif" \* MERGEFORMATINET ���




















Ohio Benchmarks 


Grades 11-12





Understand the difference between a statement that is verified by mathematical proof such as, a theorem, and one that is verified empirically using examples or data. (G)





Use formal mathematical language and notation to represent ideas, to demonstrate relationships within and among representation systems, and to formulate generalizations.  (H)





Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for a specific audience.  (I)





Apply mathematical modeling to workplace and consumer situations, including problem formulation, identification of a mathematical model, interpretation of solution within the model, and validation to original problem situation. (J)








Vocabulary/Strategies





Provide many experiences for students to verbally explain and justify mathematical ideas.  Effective written explanations, generalizations and conclusions need to be an expectation of all students.














Grade-Level Indicators















































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.








Ohio Benchmarks


Grades 11 - 12





Use trigonometric relationships to verify and determine solutions in problem situations. (A)

















Represent transformations within a coordinate system using vectors and matrices. (B)




































































Grade-Level Indicators























Transformations and Symmetry


Use trigonometric relationships to determine lengths and angle measures; must include Law of Sines and Law of Cosines. (11#4)





Derive and apply the basic trigonometric identities; must include angle addition, angle subtraction, and double angle. (12#2)











Transformations and Symmetry


Represent translations using vectors. (11#2)





Describe multiplication of a vector and a scalar graphically and algebraically, and apply to problem situations. (11#3)




















Strategies/Clarifications




















(12#2)  Proving trigonometric identities:


	a.  start with one side;


	b.  use known identities;


	c.  convert to sines and cosines.














(11#3)  Multiplying a vector by a scalar has an effect of shrinking or stretching the vector.








Vocabulary/Strategies





compare: to determine how two things are alike and/or different; the common/critical attributes must be identified.  





Compare is involved in ALL of the following:





analyze:  to investigate by breaking it down so as to more clearly understand the impact to the situation  





describe:  to analyze into its parts but less detailed than explain





determine:  to reach a decision after a thorough investigation;  to find the cause of and then to solve or set limits to a situation





identify: to show or prove the sameness of





recognize:  to examine closely & identify the common/critical attributes





Other Stated Verbs in the Indicators:


model


use


derive


apply


represent


solve












































Ohio Benchmarks 


Grades 11-12





Construct algorithms for multi-step and non-routine problems. (A)





Construct logical verifications or counter-examples to test conjectures and to justify or refute algorithms and solutions to problems. (B)





Assess the adequacy and reliability of information available to solve a problem. (C)





Select and use various types of reasoning and methods of proof. (D)





Evaluate a mathematical argument and use reasoning and logic to judge its validity. (E)





Present complete and convincing arguments and justifications, using inductive and deductive reasoning, adapted to be effective for various audiences. (F)








Grade-Level Indicators












































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.








Ohio Benchmarks


Grades 11 - 12





Analyze functions by investigating rates of change, intercepts, zeros, asymptotes, and local and global behavior. (A)











Apply algebraic methods to represent and generalize problem situations involving vectors and matrices. (D)








Grade-Level Indicators








Use Patterns, Relations and Functions


Identify the maximum and minimum points of polynomial, rational and trigonometric functions graphically and with technology.   (11#4)














Use Algebraic Representation


Model and solve problems with matrices and vectors. (11#7)




















Strategies/Clarifications








*MEPCV – Maintain and Enhance Previous Content Vocabulary – Previous Content Vocabulary is now enhanced to the current grade appropriate indicators.  








maximum/minimum points


matrices


vectors


*MEPCV








translations


*MEPCV











radian


angular velocity


*MEPCV





vector


scalar


*MEPCV





*MEPCV





Number, Number Sense and Operations Standard





Measurement Standard





Geometry and Spatial Sense Standard





Patterns, Functions and Algebra Standard





Data Analysis & Probability Standard





Trigonometry Student Vocabulary
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Note: Letters/numbers correlate to the Ohio Academic Content Standards book.    Trigonometry -






    October 2005
Bold indicates student vocabulary mastered at this grade level.

