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BY THE END OF THIS UNIT:


CORE CONTENT

	Cluster Title: N/A

	Standard:  Goal 2.04
Use trigonometric (sine, cosine) functions to model and solve problems; justify results.

A) Solve using tables, graphs, and algebraic properties.

B) Create and identify transformations with respect to period, amplitude, and vertical and horizontal shifts.

C) Develop and use the Law of Sines and the Law of Cosines.


	Concepts and Skills to Master:

	• Solve using tables, graphs, and algebraic properties.
• Create and identify transformations with respect to period, amplitude, and vertical and horizontal shifts.
• Develop and use the Law of Sines and the Law of Cosines.       
                              


SUPPORTS FOR TEACHERS

	Critical Background Knowledge

	• Trigonometric ratios                    
• Special right triangles             
• Angle Sum Theorem       


	Academic Vocabulary

	Period, amplitude, frequency, phase shift, Law of Sines, Law of Cosines, Unit Circle, radian


	Suggested Instructional Strategies:
Begin by reviewing what students already know about the trigonometric ratios.  Then help your students to understand the unit circle by placing the special right triangles (30-60-90 & 45-45-90) on the unit circle and use the trigonometric ratios to make connections.

Once students understand the unit circle, you can use the unit circle to draw out the Sine & Cosine curves and begin looking at the various characteristics and transformations.
Focus on understanding Sine & Cosine curves in context.


	Resources: Refer to Binder (1st page of unit)
Videos for finding period & amplitude
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=age&wcsuffix=1301
Applications of Sinusoidal Functions

http://www.regentsprep.org/Regents/math/algtrig/ATT7/graphpractice3.htm
Examples of additional applications are at the end of the slide show

http://www.slideshare.net/norrisis/circular-trigonometric-applications


	Sample Assessment Tasks

	Skill-based task

(This problem is from 2003 NCSCOS Indicators)

Sketch the graph of f(x) = a•cos(bx) + c for 0 ≤ x ≤ 2π where a = 5, b = 2, and c = 3. Identify the intercepts and the maximum and minimum points. If a changes value and gets close to zero, how does the graph of f(x) change? If b increases, how does the graph of f(x) change?

	Problem Task

(This problem is from 2003 NCSCOS Indicators)

The height of a seat on a Ferris wheel with a diameter of 14 meters, t seconds after it begins to turn at 3 rpm, can be computed using this sinusoidal model, 
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a) Graph the function.
b) When will the height of the seat be a minimum? A maximum? What are these heights? 
c) If the wheel is replaced with one with a larger diameter, 16 feet, how would the parameters in the equation be affected? Test your conjecture on the calculator. 
d)If the original wheel turns at 4 rpm, which parameter(s) are affected? Graph your altered equation to check the outcome.
For similar problems like this, follow the link below and go to p.320

http://www.kendallhunt.com/uploadedFiles/Kendall_Hunt/Content/PreK-12/Product_Samples/Precalculus_Teacher_Edition_Sample_Chapter.pdf


Enduring understanding (Big Idea): The study of trigonometry can be separated into two sections.  One part is trigonometry as a study of triangles, where students will focus on solving triangles using the Law of Sines and the Law of Cosines.  The second part is trigonometry as a study of circular functions.  Here the students will focus on the Sine and Cosine graphs, specifically transformations with regards to period, amplitude, and vertical/horizontal shifts, as they pertain to real-world applications.


Essential Questions:	• What is radian measure and how is it related to degree measure?                          


• What is the unit circle and how is it helpful in finding trig values?                 


• How do you graph the Sine/Cosine function?                                               


• What are the amplitude, frequency, and midline? How do they relate to translating graphs of other functions?





                


                                  





Students will be able to…





• Change from radian to degree measure and vice   versa                                       


• Use and draw graphs of the Sine & Cosine functions                                    


• Find the amplitude, the period, the phase shift, and the vertical shift for the Sine & Cosine functions                             


• Write trigonometric equations to model a given situation                  


• Solve problems using the Sine & Cosine functions





Students will know…				     





Part 1:		Part 2:


• Law of Sines	• y=a*sin(bx+c)+d                


• Law of Cosines	• y=a*cos(bx+c)+d                 


			• Period = 2pi / abs (b)


• Frequency = 1 / period


• Phase shift = -c / abs (b)


• Amplitude = abs (a)





Vocabulary: graph, independent, dependent, domain, range, period, amplitude, phase shift, frequency, coefficients, y=a*sin(bx+c)+d, y=a*cos(bx+c)+d, intercepts, Law of Sines, Law of Cosines, unit circle, radian/degree measure, special angles (multiples of π, π/2, π/3, π/4, π/6), solve equations - justifying steps





Mathematical Practices in Focus:





1-Make sense of problems and persevere in solving them                                    


2-Reason abstractly and quantitatively                                                    4-Model with mathematics                                


5-Use appropriate tools strategically                                               6-Attend to precision               


7-Look for and make use of structure











Suggested Pacing: 15 days





Unit Resources


AFM Binder�
AFM Textbook�
Other�
�
2003 NCSCOS Indicators�
Sect  4 – 1 Examples 1 – 5 and 8�
Video link for  finding period & amplitude�
�
Resources from Instructional Web:


Geometry Chapter 7 sections 4,6,7�
Sect  4 – 2  Example  2�
Cycle Analysis research�
�
Law of Sines/Cosines Activity 7.7�
Sect 4 – 7 Example 1, 2, 5, 6�
Link to additional resources�
�
Modeling Activity 7.13�
Pg. 222 Special Right Triangles�
�
�
Sinusoidal Applications�
Pg. 248 Unit circle�
�
�
Biorhythms Application�
Section 4 – 4  Examples 1-7�
�
�























