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Names:


Jessica Campanelli and Katie Dougherty

Field Placement School: 
Trenton Central High School – Trenton, NJ

Cooperating Teacher Name: 
Barbara Walden

Course Placement: 
Honors Trigonometry

Title of Unit: 

Chapter 8: Equations and Applications of Sine Waves

Day 1: 
Concept: Solving Basic Trig Functions, Inclination, and Direction Angle


Focus: Connections


Activity or Method: Direct instruction and group/individual work where students get to try out problems and test out their knowledge of solving basic trig equations.

Day 2: 
Concept: Amplitude and period of sine and cosine functions


Focus: Problem Solving, Communication


Activity or Method: Students will discover how to graph basic trigonometric functions with different amplitudes and periods by plotting points to determine how amplitude and period affect the graph and present their findings to the class.

Day 3: 
Concept: Graphing sine and cosine functions with different amplitudes and periods


Focus: Reasoning and Proof, Connections


Activity or Method: Students will work in small groups to determine how to solve real world problems involving sine and cosine functions.

Day 4: 
Concept: Translations of sine and cosine graphs and axis of the wave.


Focus: Connections


Activity or Method: Direct instruction with group work about translations and axis of the wave.  Students will also learn how amplitude and period are affected when graphs are translated.

Day 5: 
Concept: Graphing sine and cosine functions with different amplitudes and periods


Focus: Technology, Project, Research


Activity or Method: Students will use a computers program to explore the relationships between the graphs of different trigonometric functions.  Students will begin to work on project, adapted from research, to tie together amplitude, period, translation, and axis of the wave as a mid unit assessment.

Day 6: 
Concept: Project, reciprocal relations, relationships with negatives, and Pythagorean relationships


Focus: Communication, Representations


Activity or Method: Students will present their graphing projects to the class and compare and contrast the differences and similarities between the graphs.  Students will begin learning about reciprocal relations, relationships with negatives, and Pythagorean identities.

Day 7: 
Concept: Cofunction relationships and understanding trigonometric identities


Focus: Problem Solving 


Activity or Method: Students will work in groups to put together a puzzle, that has multiple solutions, and work individually and as a class to play the “I have/who has” game, both requiring them to use all trigonometric identities that they have learned in this unit.

Day 8: 
Concept: Solving more difficult trigonometric equations


Focus: Connections, Research


  Activity or Method: Students will work in groups on a worksheet involving solving more difficult trigonometric equations.  They will need to use trigonometric identities and ideas from Algebra 1.  Students will also begin working on a review packet, with problems based on research.

Day 9: 
Concept: Review for assessment


Focus: Game centered


Activity or Method: Students will be participating in a game that incorporates all of the important concepts of chapter 8 in review for their test.

Day 10: 
Concept: Assessment


Focus: Assessment


Activity or Method: Students will take a test that includes all material covered in this unit.

Unit Rationale

Our unit on trigonometric equations and applications is important to students in our trigonometry class because it gives a foundation for higher-level mathematics classes.  Sine and cosine functions are a big part of classes such as calculus.  Students who understand sine and cosine waves will have more options open to them in terms of majors in college and careers in the future, including classes and careers in mathematics, engineering, architecture, musical theory, and physics.  Sine and cosine are not only a foundation for mathematics courses, but, as seen in some of our lessons, sine and cosine waves can used to describe musical notes, tidal waves, electricity, radio waves, and springs, as well as many other natural phenomena.

This unit will also help students improve their graphing and problem-solving skills, help students to make connections between different mathematical ideas, such as the connection between factoring polynomials and factoring trigonometric expressions, and realize that different mathematical concepts build on each other throughout one’s high school education.  In addition this unit will help improve students’ ability to communicate effectively with peers and teachers about mathematics and use precise mathematical language when doing so.

By the end of our unit, students will be expected to understand sine and cosine curves in their general and specific forms, how to apply them to real world applications, how to simplify trigonometric expressions based on trigonometric identities, and how to solve simple and more difficult trigonometric equations.  Students will also improve their graphing skills, their ability to reason, and their ability to work with others in order to find different methods for solving problems.  Since problem solving is a useful skill in many areas of life, it is important to hone these skills in a high school setting where students have the ability to try out different solution paths.  Therefore, our students will be solving problems that have real world applications and require them to use higher order thinking skills in order to better understand trigonometry.

During our unit, students will guided by the questions, “How do sine and cosine functions relate to the real world that I live in?”, “How can I use information that I already have from previous math courses in order to help me understand trigonometry and sine and cosine function?”, and “Why do sine and cosine curves function the way that they do?  What parts of the sine and cosine equations affect the different aspects of the graph?”.  We have designed our unit to prepare our college bound students for college mathematics placement exams, and to allow all students to see the value in learning about sine and cosine curves in the hope that this will motivate them to pursue knowledge for its own sake.

We have chosen to teach our classes with a mixture of teacher centered and student centered approaches.  We feel that this combination will allow our students the opportunity to derive formulas, ideas, and concepts on their own, while at the same time reinforcing this important material with direct instruction.  Because our students have done very little problem solving in their classes thus far, we expect some resistance, but we feel that once they become more accustomed to our teaching style, they will see the benefits of this method.  We hope that the way we designed our lessons will help the students to understand trigonometry in the most thorough way possible.

Unit Overview

Our unit begins with Chapter 8 of the student’s textbook.  Because the students are not as prepared with the material from Chapter 7 as we would like, we have set up our lessons to be more teacher centered at the beginning and less teacher centered by the end.  We feel that this will allow us to spend the first few lessons catching the students up to where we need them to be before we begin teaching the harder material.  Once they are caught up, we can move into student-centered approaches, where students are able to be actively involved in their own learning.

We have also noticed that our students spend the first 30 minutes of class settling down, a time which could be better spent doing activities that allow the students to activate their prior knowledge from the previous class. Therefore, we have set up a routine in our lessons for the first portion of the class.  Each class will begin with a Do Now assignment that requires students to sit down, start working, and think about what they did the previous day that will help them get into the day’s lesson.  This assignment will be up on the blackboard when the students arrive or will be handed out immediately.  Students will also have a routine for reviewing homework assignments.  We will grade their homework assignments every day while they are working on the Do Now assignment, and then homework problems will be written on the blackboard by different members of the class.  We feel that this routine will help students to use the time that we have together in a more productive manner.

The routine of our class will also involve students doing work at their seats, whether alone, with a partner, or in groups.  We feel that this is a time for students to work together in order to solve problems.  During this time, we will be walking around the room in order to help our students when they are struggling, meaning that they are staring a the problems and not doing the work, doing the wrong procedure, asking us for help, looking frustrated, or saying to their partner or group members that they do not understand. 

By the end of our unit, students should be able to solve and simplify basic and more difficult trigonometric equations or expressions, use the correlation between slope and inclination in order to transfer between the two ideas, and identify the graph of a conic section and find its direction angle.  Students will understand changes made to sine or cosine graph by altering its amplitude, period, and translation amount.  They should also be able to write an equation given a graph and graph a function given an equation.  

Students will develop their ability to problem solve, graph equations, communicate effectively about mathematical ideas, reason, realize that connections exist between mathematical ideas, and use these connections.  For example, students will be exposed to connections between algebraic factoring of polynomials and the factoring of trigonometric equations.  Students will also learn to listen to their teachers and peers, to follow class rules, to study for exams, and to manage their time on tests and in class assignments.

In order to assess student progress, there will be both formal and informal assessment.  Informally, we will be assessing the students’ classwork, homework, participation, group work, and attitudes. These items will be assessed based on effort and completeness, as appropriate, because we feel that homework and classwork is a time for students to make an attempt at solving trigonometric problems and see what they understand or do not understand, rather than test them on getting the right answer.  We are more concerned about their methods and the process they used to solve the problems rather than getting the right answer.  The purpose of this assessment is not only to give students a grade, but to tell us which parts of our lessons need to be reinforced or adjusted, and which concepts and procedures from our lessons students seem to understand.  Formally, we will be grading a project where students have to create a chart and a graph based on a given equation and present their work to the class.  Students will need to explain why the function that they have graphed is different from sin(x) or cos(x).  This project will be graded on effort and correctness.  Students will be completing a technology assignment during class that will have them explore trigonometric functions using computer software.  This assignment will be collected and graded for completeness and depth of understanding.  We will also be assessing students formally at the end of our unit with a test.  Students will have one class period to complete a comprehensive test.  This test will then be graded for correctness with partial credit being given for showing the steps involved in solving the problem.

Unit New Jersey Core Curriculum Content and Process Standards


4.5.A.1.
Students will learn mathematics through problem solving, inquiry, and discovery.


4.5.A.2.
Solve problems that arise in mathematics and in other contexts, including problems with multiple solutions.


4.5.B.1.
Use communication to organize and clarify their mathematical thinking.


4.5.B.2.
Communicate their mathematical thinking coherently and clearly to peers, teachers, and others, both orally and in writing.


4.5.C.1.
Recognize recurring themes across mathematical domains.


4.5.C.3.
Recognize that mathematics is used in a variety of contexts outside of mathematics.


4.5.C.6.
Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.


4.5.D.2.
Use reasoning to support their mathematical conclusions and problem solutions.


4.5.E.1.
Create and use representations to organize, record, and communicate mathematical ideas, including graphical representations.

March 6, 2008

Dear Parents,

As part of our Junior Field Experience at The College of New Jersey, we have created a unit plan on Chapter 8: Trigonometric Equations and Applications for your son or daughter in Ms. Walden’s trigonometry class.  This unit plan will cover Chapter 8 in your child’s textbook, and is the third unit that they will cover in this course.  We have tried to create many different types of lessons and activities that will allow your child to have a hands-on, and fun, approach to trigonometry.  We hope that the students will enjoy our lessons and be able to take something away from them.

Our lessons for the unit include problem solving activities, projects, technology lessons, real world applications, puzzles, and games that focus on solving, simplifying, and graphing trigonometric equations.  In addition to these activities, there will be daily homework assignments that will reinforce and expand upon the day’s lesson.  These assignments were designed to capture the most important parts of the day’s lesson, and therefore should take your child an average of a half hour to complete.  There will also be a unit test at the end of the chapter that will incorporate all important concepts and procedures that they have learned over the course of our unit.  Students will receive a review packet two days before the exam, which will be a good indication of what they should expect to see on the test.

We are very excited to be able to have this experience teaching our unit to your child.  We hope that they will learn as much from us as we have and will learn from them.  If you have any questions please feel free to contact us through Ms. Walden.

Thank you,

Jessica Campanelli and Katie Dougherty

Lesson 1: Solving Basic Trigonometric Functions, Inclination, and Direction Angle

Focus: 
Connections

New Jersey Core Curriculum Standards:

4.5.C.1. Recognize recurring themes across mathematical domains.

Objectives:

All students will be able to, with a partner, use the formulas provided to them during the lesson to solve basic trigonometric equations, find the inclination of a line, and the direction angle of a curve to answer questions posed in class. 


Some students, when given an equation with an “xy” term, will be able to, with a partner, identify what type of conic section it is in order to answer problems presented to the students during the class.


Few students will be able to sketch the graph a conic section given an equation with an “xy” term and draw in the direction angle for problems posed in class.

Materials:


Do Now worksheet: “Unit Circle Worksheet”


Textbook


Graphic calculator (optional)


Homework worksheet: “Chapter 8.1: Simple Trigonometric Equations”

Motivation:

Do Now activity – Students will fill in a unit circle on provided worksheet in order to refresh their memory of previous knowledge and use this as a guide throughout the unit.

Instruction/Activities/Technology:

Do Now (10 minutes)

· Teacher write on the blackboard “Do Now Activity: Fill in the unit circle on your worksheet.  You may work with 1 person, and use any materials available to you.”

· Hand out Do Now activity to students (one copy per student)

· Ask students to fill in missing elements from unit circle.

· Students may work alone or with the person sitting next to them and may consult any materials they have that may be useful, including their textbook or notes.

· Discuss this as a whole class

· Have students put the answers on a unit circle on the blackboard.  Have the students check their answers against that one.

· Discuss any errors or discrepancies

· Tell students that they should keep their unit circle in a safe place and that they can use it as a reference for the remainder of the unit.  Tell students not to write anything else on this worksheet, because they will be allowed to use this worksheet for the test as long as there are no other formulas, examples, answers, etc. on the sheet.


Solving Basic Trig Equations (20 minutes)

· 1st problem

· Teacher write on blackboard “Find the values of x between 0 and 2π, for which 
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· Graph sin(x) on the blackboard, modeling the steps that students should go through when graphing.

· Graph the line y = 0.6 on the same set of axes.

· Find the intersection points of the curve and the line between 0 and 2π.

· Explain that there is more than one solution to the problem by showing students the multiple intersections of the two graphs

· Explain to students how to find all of these values of x for which 
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· 2nd problem

· Teacher write on the blackboard “To the nearest 10th of a degree, solve 3cos(x) + 9 = 7 for 
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· If necessary, teacher give hint “Try to get cos(x) by itself”

· Have students solve this problem on their own or with the person next to them, allow 3-5 minutes.

· Teacher walk around the room and help students

· Pose questions to students who are struggling

· Because the simplified version of the problem is cos(x) = 
[image: image4.wmf]3
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, ask students where the cosine function is negative (on what interval).

· We know that sine starts at the origin, but where does cosine start?  What is cos(0o)?  Where does cos(x) = 0?  Where does the graph cross the x-axis?

· Ask for a volunteer student or pair to write their solution on the board and tell the class how they arrived at that answer.  Make sure that student puts up both the algebra and the graph.

· Have students with different answers put their solutions on the board or explain the discrepancy (if applicable).

· Discuss the correct solution as a class.

· Ask students to describe how solving this problem relates to problems that they solved in Algebra I and II.

· Discuss the multiple solutions to the problem, what quadrants they are in and why.


Inclination (20 minutes)

· Teacher write on the blackboard “Def. of Inclination – the inclination of a line is the angle, α, where 0o < α < 180o, that is measured from the positive x-axis to the line”.

· Draw 3 examples of a line of inclination on the board to show students the differences between inclination and direction angle (use a quadrant 1 angle, a quadrant 2 angle, and a quadrant 3 angle).

· 1st example – draw a set of axes with an inclination line of 55o
· 2nd example – draw a set of axes with an inclination line of 135o
· 3rd example – draw a set of axes with an inclination line of 210o, explain that this is the same as 30o, which is why inclination lines are only 0o < α < 180o
· Teacher write on the blackboard “Theorem: For any line with slope m and inclination α, m = tan(α) if α
[image: image5.wmf]¹

90o.  If α = 90o, then the line has no slope (the line is vertical)”

· 1st problem

· Teacher write on the blackboard “To the nearest degree find the inclination of the line 2x + 5y = 15”.

· Ask students how they would begin to solve this problem.

· Solve the problem on the board with the help of the students by asking them guided questions at each step in order to have them tell you what to do next.

· After getting the answer, ask students what they would do to make α positive?  What is that angle between 0o and 180o?

· 2nd problem

· Teacher write on the blackboard “Find the slope and equation of the line with an inclination of 158o containing the point (-3,5), and sketch the line”.

· Have students solve this problem on their own or with the person next to them, allow 5 minutes.

· Walk around the room and see how students are doing.

· Pose questions to students who are struggling

· Refer students back to the formula tan(a) = m.
· How could you find the slope of a line?

· What is the equation of a line, given a point and the slope?

· Have one student/group put their solution on the board and tell the class how they arrived at that answer.  Make sure that student write both the algebra and the graph.

· Have students with different answers write their solutions on the board or explain the discrepancy (if applicable).

· Discuss the correct solution as a class.


Direction Angle (20 minutes)

· General forms of conic section equations

· Teacher write on blackboard “Ax2 + Bxy +Cy2 +Dx + Ey +F = 0”

· Make a connection back to conic sections without the “xy” term

· Explain that the new “xy” term makes the graph look tilted or skewed, meaning that one of the two axes is inclined at an angle α to the x-axis.  This angle is the direction angle.
· Show students examples on the board of skewed graphs and show the angle α on the graph.

· 5x2 - 6xy + 5y2 = 36

· An ellipse

· Direction angle is 
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· Formula for direction angle, α

· Teacher write on blackboard “α 
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 if A = C (the coefficients of the x2 and y2 terms) and tan(2α) = 
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 and 0 < 2α < π”

· 1st problem

· Teacher write on the blackboard “
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· Ask students what kind of conic section this is and how do they know (ellipse, 
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· Find the direction angle using the formula, modeling all steps.

· Ask students what to do at each step

· Have students give as much input as possible

· Graph the ellipse at this angle.

· 2nd problem

· Teacher write on the blackboard “Answer the following questions given the equation x2 + xy + y2 = 1.





a) What kind of conic section is this?





b) How do you know?





c) What is the direction angle?





d) Graph the function.”

· Have students solve this problem on their own or with the person next to them, allow 5 minutes.

· Teacher walk around the room and help students

· Pose questions to students who are struggling

· What kind of shape is this?

· What is the direction angle?

· How can you figure out what type of shape this is?

· What are the x-intercepts?

· Have one student/group write their solution on the board and tell the class how they arrived at that answer.  Make sure that student puts up both the algebra and the graph.

· Have students with different answers write their solutions on the board or explain the discrepancy (if applicable).

· Discuss the correct solution as a class.


Wrap Up (10 minutes)

· Give basic review of solving a simple trig equation, finding the direction angle, and inclination. 

· Assign homework and hand out homework worksheet

· Give students the remainder of the time to start working on the homework worksheet and discuss any questions that students may have.

· Tell students that tomorrow’s class will be a problem solving day and that they will be working in groups to learn new information on how to graph sine and cosine functions

Differentiated Instruction


For students that are finished early: have these students find x- and y-intercepts and regraph the equations in order to make them more accurate.


For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort, based on whether the student was working efficiently to complete the Do Now assignment.  This will be assessed informally by walking around the classroom while they are working.


Informal observation assessment of whether or not students are able to grasp the concepts presented in class.  This can be observed through helping students with the problems that will be assigned as class work.  Use this information to adjust tomorrow’s lesson accordingly.


Assess whether students are able to solve basic trigonometric functions, find the inclination of a line and the direction angle of a curve using the formulas provided in class.  If they are not able to complete these tasks, assess what step in the process they are having trouble with


Assess which students are able to identify what kind of conic section an equation with an “xy” term is, or graph an equation of a function with an “xy” term and draw the direction angle.

Homework:


Homework worksheet: “Chapter 8.1: Simple Trigonometric Equations”



Reinforcement worksheet with problems involving solving basic trig equations, inclination, and direction angle.

Name: _______________________________________ Date: _____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 1: Do Now – Unit Circle Worksheet

Directions: Fill in the missing parts of the unit circle, including the degrees, radians, and x-y coordinate of each angle.  For each quadrant, list whether sine, cosine, and tangent is positive or negative.
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Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 1: Homework Chapter 8.1 – Simple Trigonometric Equations

Reinforcement of Solving Basic Trig Functions, Finding Inclination and Finding Direction Angle

Directions: Answer each of the following problems as completely as possible.  Pay close attention to whether you are asked to use degrees or radians and how to round your answer.

1) Solve for 0o < x < 360o.  Give answers to the nearest 10th of a degree.


a) sin(x) = 
[image: image13.wmf]2
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b) cos(x) = 
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3

-


2) Solve for 0 < x < 2π.  Give answers to the nearest 100th of a radian or leave answers in terms of π.


a) 1 + 2tan(x) = 3


b) cos(x) + 1 = 0

3) Find the slope and equation of the line where the inclination is 45o and the y-intercept is 4 and sketch the line.

4) Find the inclination of a line perpendicular to 4x + 3y = 12.  Give your answer to the nearest degree. 

5) Identify the graph of the equation x2 – xy + 2y2 = 2, find its direction angle, and sketch the curve.

Lesson 2: Amplitude and Period of Sine and Cosine Functions

Focus: Problem Solving and Communication

New Jersey Core Curriculum Standards:


4.5.A.1. Students will learn mathematics through problem solving, inquiry, and discovery.

Objectives:

All students will be able to graph the assigned functions in a group by plugging in points from the worksheet provided.


Some students will be able to compare and contrast all 16 of the different graphs in order to discover the relationship between altering a sine or cosine function and how the graph looks in order to answer the questions on the worksheet provided


Few students will generalize the relationship that they found during the problem solving activity in order to write an equation given a graph on the homework assignment.

Materials:


Graph paper


Rulers


Markers


Problem Solving Worksheet: “Working With Sine and Cosine: A Problem Solving Activity”


Homework worksheet: “Chapter 8.2: Sine and Cosine Curves #1”

Motivation:

Do Now activity on graphing basic sine and cosine functions and problem solving activity expanding on their knowledge of sine and cosine graphs which requires them to find solutions to the trigonometric equations the same way that they did in Algebra I with linear equations.

Instruction/Activities/Technology:

Before students arrive, have desks set up in four groups


Do Now (10 minutes)

· Teacher write on the blackboard “Graph the following equations on graph paper: y = sin(x), y = cos(x), and fill in the following chart for each equation.”

	x
	y 

	0
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· Have students work alone or with one partner to complete the Do Now activity

· Walk around the room and monitor student progress while checking completeness of homework assignment

· Have students put answers on the board and discuss


Review Homework/Previous day’s lesson (20 minutes)

· Go over answers to questions 1 and 2 on the homework and discuss any questions that students have about the problems.

· Select three different students to put the solutions to problems 3, 4, and 5 on the blackboard

· Discuss any problems that students may have had while completing the homework

· Go over the solution to the problem step by step on the blackboard and review any of the material from the previous day that is necessary to complete the problem


Problem Solving Activity (20 minute group work/20 minute presentation) 

· Give each group graph paper and a different set of problems (see attached Problem Solving worksheets)

· Explain to students that they will be doing a graphing activity that requires them to use the information that they already know about graphing in order to graph more complicated trigonometric equations.  They should look for relationships among the different graphs and how they think the equation affects the way the graph will turn out

· Have groups fill in x-y chart and use this chart to graph the function on the provided graph paper.

· Walk around the class to monitor progress

· Pose questions to groups who are having difficulty

· How can you determine the y-value of the function given the x-values?

· How can you use the function to help you?

· How can you use the points that you have to graph a function?

· You know that these are sine and cosine graphs.  What does that tell you about the general shape of the graph?

· What is the difference between the different graphs? How are the functions different?  Do you see a correlation?

· Have students trace over their graphs in marker to make them move visible from the front of the room

· Have one member of each group present their findings to the class (Random Reporting – have the groups assign each member a number from 1 to the number of people in the group, and then pick a random number.  That person will present)

· Discuss as a class the results from each group’s work and try to find a relationship between the functions and the graphs.


Direct instruction (8 minutes)

· Tell students that the relationships that they found have names

· Teacher write on the blackboard “y = Asin(Bx)”

· Amplitude is the height of the graph and is controlled by the coefficient of the trigonometric function.  Amplitude = 
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· Period is the amount of time that the function takes to go one cycle and is controlled by the coefficient of the x term within the trigonometric function.  Period = 
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, where B > 0


Wrap Up (2 minutes)

· Assign homework and hand out homework worksheet

Differentiated Instruction

For students that are finished early: look at page 305 #11-16 in the textbook and give the amplitude, period, and equation given the graphs.  If they complete this, have these students help other students who are struggling.


For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.


Assign the more difficult equations from the problem solving worksheet to the more advanced students and assign the less complicated problems to students who generally take longer to complete their assignments.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Observe how they do on the problem solving activity and give a participation grade of how well they contribute to the group’s work and record participation grade on the grading sheet.


While walking around the room and monitoring student progress, informally determine whether students are able to find the y-values of the given functions with given x-values and use these points to graph the equation by asking questions that gauge their understanding of the key concepts.


Assess which students are able to discover the similarities and differences that occur when altering a sine and cosine function and how it affects the graph and which students are able to generalize the relationships in order to write an equation given a graph.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.

Homework:


Worksheet that requires students to practice graphing different trigonometric functions with different periods and amplitudes.

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 2: Working With Sine and Cosine: A Problem Solving Activity

Discovery Lesson

Directions: Using the functions and the x-values provided, calculate the y-values.  Then use these points to sketch the graph of the function on the graph paper provided.

1) y = sin(2x)

	x
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2) y = 
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3) y = 
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4) y = -
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5) List all of the similarities and differences between each of the functions you graphed, and compare them to each other and sin(x).  What do you see?

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 2: Working With Sine and Cosine: A Problem Solving Activity

Discovery Lesson

Directions: Find the following y-values for the x-values provided.  Then use these points to sketch the graph of the function on the graph paper provided.

1) y = sin(
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2) y = 3sin(x)
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3) y = 3sin(
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4) y = -3sin(
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5) List all of the similarities and differences between each of the functions you graphed, and compare them to each other and sin(x).  What do you see?

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 2: Working With Sine and Cosine: A Problem Solving Activity

Discovery Lesson

Directions: Find the following y-values for the x-values provided.  Then use these points to sketch the graph of the function on the graph paper provided.

1) y = cos(2x)
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2) y = 
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3) y = 
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4) y = -
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5) List all of the similarities and differences between each of the functions you graphed, and compare them to each other and cos(x).  What do you see?

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 2: Working With Sine and Cosine: A Problem Solving Activity

Discovery Lesson

Directions: Find the following y-values for the x-values provided.  Then use these points to sketch the graph of the function on the graph paper provided

1) y = cos(
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2) y = 3cos(x)
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3) y = 3cos(
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4) y = -3cos(
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5) List all of the similarities and differences between each of the functions you graphed, and compare them to each other and cos(x).  What do you see?

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 2: Homework Chapter 8.2: Sine and Cosine Curves #1

Reinforcement of Graphing Sine and Cosine with Different Amplitudes and Periods

Directions: Give the amplitude and period of each function and sketch its graph.

1) y = -4sin(
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Amplitude = ______________________________

Period = _________________________________

2) y = 
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Amplitude = ______________________________

Period = _________________________________

Lesson 3: Graphing Sine and Cosine Functions with Different Amplitudes and Periods

Focus: Reasoning and Proof, Connections

New Jersey Core Curriculum Standards:


4.5.C.3. Recognize that mathematics is used in a variety of contexts outside of mathematics.


4.5.D.2. Use reasoning to support their mathematical conclusions and problem solutions.

Objectives:

All students will be able to use sine and cosine functions to solve the two of the four real world problems from the assigned worksheet with teacher support.


Some students will be able to use sine and cosine functions to solve all four of the real world problems from the assigned worksheet on their own or in a group.


Few students will be able to explain in writing how sine and cosine functions relate to the real world, including how amplitude and period affect these real world problems.
Materials: 


Real World Examples worksheet: “Real World Applications of Sine and Cosine Functions”


Graph paper (optional)


Homework worksheet: “Chapter 8.2: Sine and Cosine Curves #2”

Motivation:

Do Now activity which requires students to work as a class in a discussion setting to think of real world examples of where sine and cosine can be used to model the graph of the situation, before they are given the “Real World Applications of Sine and Cosine Functions” worksheet.

Instruction/Activities/Technology:

Do Now (10 minutes)

· Teacher writes on the blackboard “Come up with five real world applications where sine and cosine functions can be used to model a graph.”

· If students are having trouble, tell them to think of things that have waves or wavelengths, or provide them with an example, such as radio waves.

· Make a list on the board of all of the examples that the class came up with.

· Discuss why they are or are not examples of sine or cosine waves.

· Show students examples of real world applications of sine and cosine functions

· Show students a spring and demonstrate oscillating the spring

· Strike a tuning fork and allow students to listen to and see the vibrations


Review of Previous Day’s Lesson (15 minutes) 

· Draw a set of x-y axes on each of the two blackboards in the classroom.  On one board write the following equations: y = sin(x), y = sin(2x), y = 2sin(x).  On the other board write the following equations: y = cos(x), y = cos(
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cos(x).

· Choose 6 people to sketch these equations on the given axes.

· Review the period and amplitude of each equation and how they affect the graph of the functions.

· Remind the students of the formulas for amplitude and period if necessary.


Review of homework (10 minutes)

· Walk around the room and check each student’s homework for completion.

· Choose 2 students to put the homework on the blackboard.

· Discuss any problems or misconceptions.


Real World Examples (20 group work/20 minutes presentation) 

· Break students up into four groups of even size (3 or 4 per group).

· Give each student a “Real World Examples” worksheet. 

· Assign each group a different problem that they will be required to present to the class at the end of the period.  Groups should work on this problem first and then move on to the rest of the assignment.

· Have each group complete the worksheet, one per student.

· Walk around the room and monitor progress.

· Pose questions to students who are struggling.

· Problem 1

· What does period mean?  What part of the problem sounds like period?

· What does amplitude mean?  What part of the problem sounds like amplitude?

· Problem 2

· What is the period of this function?  How does frequency relate to period?

· Problem 3

· Which part of the equation helps you get the period?  What do you have to do to this part to get the period? 

· Have each group present their assigned problem to the class.

· Discuss the student’s answers.


Wrap Up (5 minutes)

· Review all concepts and formulas.

· Assign homework and hand out homework worksheet

Differentiated Instruction

Make heterogeneous groups so that upper level students can help students that struggle.


Assign the harder real world problems (problems 1 and 3) to the more advanced students.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Observe how they do on the real world activity and give a participation grade of how well they contribute to the group’s work.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess whether students can use sine and cosine functions to solve the real world problems from the assigned worksheet.  Assess how much guidance they need from the instructor.


Assess which students understand how amplitude and period affect real world problems and how sine and cosine functions can be used to describe these situations.

Homework:


Worksheet expanding students’ knowledge of real world applications of sine and cosine problems.

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 3: Real World Applications of Sine and Cosine Functions

Expansion Assignment

Directions: Read the following problems and answer the questions that follow regarding amplitude and period of sine and cosine functions.

1) Most household circuits in the United States are 60 cycle alternating current circuits.  This means that the voltage oscillates like the sine curve at a frequency of 60 cycles per second.  In other words, one cycle is completed every 
[image: image171.wmf]60
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 of a second.  Most household circuits are called 110-volt circuits because they deliver energy at the same rate as a direct current of 110 volts.


a) What is the amplitude and period of this function?


b) What is the voltage equation for this type of circuit where V = Asin(Bx)?


c) Graph the function.

2) An AM radio wave means that the amplitude is modulated, thus instead of a constant amplitude, a, there is a varying amplitude, a(t). Each AM radio station in the United States is assigned a frequency between 540 kHz and 1070 kHz.  A hertz (Hz) is one cycle per second, so one kilohertz (kHz) is 1000 cycles per second.

a) Give the period of an AM radio wave with a frequency of 800 kHz.

b) An AM radio wave has equation v(t) = a(t)sin(1,850,000πt).  What is the frequency in kHz?  Hint: Frequency = 
[image: image172.wmf]Period
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3) Suppose a weight with mass m grams hangs on a spring.  If you pull the weight A centimeters downward and let go of it, the weight will oscillate according to the formula below.  Let d represent the displacement in centimeters t seconds after the initial displacement.  Let k be a constant measuring the spring’s stiffness.
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a) What is an equation for the period of the motion?

b) Suppose you put a weight with a weight of 100 grams on the spring and you time its period to be t = 1.1 seconds.  Find the value of the spring constant k.

c) Suppose you put a weight with unknown mass m on the spring and time its period to be t = 1.4 seconds.  Find m by using the k value in part b.

4) Sounds are produced by things that vibrate. Sine waves can be used to model the behavior of pure notes, such as notes made by a tuning fork.  The function y = Asin(2πft), where t is time, f is frequency, and A amplitude can be used to describe the sound wave of a given note.  In order to produce a middle C, the tuning fork must be vibrating 256 times per second.  Therefore, the graph of middle C is y = sin(2π256t).


a) If we double the frequency of any tone, we go up exactly one octave.  What is the equation for the note C above middle C?


b) What are the periods and amplitudes of these two graphs?


c) Sketch the graphs of both middle C and the C above middle C.

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 3: Homework Chapter 8.2 – Sine and Cosine Curves #2

Extension of Today’s Class

Based on your work in class on real world applications of trig functions, answer the following questions.  Write in complete sentences.

1) What does period mean in terms of music?

2) How do you think an amp (the speaker that you can plug your musical instrument into) affects the sound?  What does it do to make the sound louder?

3) What does amplitude mean in terms of springs?

4) What does frequency mean in terms of radio waves?

Lesson 4: Translations of Sine and Cosine Graphs and Axis of the Wave

Focus: Connections

New Jersey Core Curriculum Standards:


4.5.C.6. Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

Objectives:

All students will be able to answer questions posed in class that require them to find the amplitude, period and axis of the wave from a sine or cosine graph that has been translated.


Some students will be able to graph a sine or cosine function that has an amplitude, a period, and a translation on their own, based on equations posed in class.


Few students will be able to write the equation of a translated sine or cosine function given a graph during the class discussion.

Materials: 


Homework worksheet: “Homework Chapter 8.3: Modeling Periodic Behavior”

Motivation:

Do Now activity asking students to consider how to translate a graph side-to-side and up and down.

Instruction/Activities/Technology:

Do Now (15 minutes)

· Teacher write on the blackboard “Graph y = 2sin(3x).  How do you think we can change this equation to make the graph move side-to-side along the x-axis or up-and-down along the y-axis?”

· Have students work alone or in pairs to solve the problem.

· Walk around the room and monitor student progress, while checking homework for completion.

· If students are having trouble, ask “How would you do this for a regular quadratic or linear polynomial?”

· Ask students to volunteer their answers.

· Teacher write all suggestions on the blackboard

· Discuss each suggestion to determine if it is correct or incorrect. 


Review of homework and Review section 8.2 (10 minutes)

· Have a discussion with students about their answers from the real world homework assignment

· Talk with students about how they feel trigonometry affects the real world

· Ask students if this activity was helpful in understanding why we learn this 

· Review any problems that students have from 8.2


Translations of Sine and Cosine Functions and Axis of the Wave (40 minutes)

· Teacher write on blackboard “If the graphs of y = Asin(Bx) and y = Acos(Bx) are translated horizontally h units, and vertically k units then the resulting graphs have equations y – k = Asin(B(x - h)) and y – k = Acos(B(x - h)).”

· Discuss what each component of this theorem means and how to apply this to graphs.  Try to get the students to answer these questions as much as possible before giving them the answers.

· Problem #1 (10 minutes)

· Teacher draw on the blackboard the graph of y = sin(x)

· Ask students how they think you would draw y = sin(x – 1)

· Get responses from the class

· Teacher draw the new equation on the same set of axes

· Teacher write on blackboard “y = 2cos(3x) “

· Draw a new set of axes on the blackboard

· Choose a student to graph the function on the new axes

· Teacher write the equation y – 4 = 2cos(3x)

· Ask for suggestions on how to draw this graph

· Choose a new volunteer to draw this new equation on the same set of axes

· Problem #2 (10 minutes)

· Teacher write on the blackboard “y = cos(x) and y + 1 = cos(x – 2)”

· Have students work alone or in pairs to graph these equations on the same set of axes

· Have students label their graph appropriately (make sure that you can tell which graph goes to which equation)

· Observe students and assess how well they are doing on the task

· Pose questions to students who are struggling

· What are the k and h values in this equation?

· What do k and h mean?

· How can you use these values to graph the equation?

· How would you compare the second equation to the first?  How is it transformed?

· Have a student volunteer to graph these two equations on the blackboard

· Discuss the solution that the student put on the blackboard.

· Discuss how k and h values affect the graph.

· Problem #3 (15 minutes)

· Graph y – 2 = 3sin(
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· Ask students what they think the amplitude of the graph is and why they think that.

· Discuss their answers.

· Write the formula for amplitude on the blackboard. 
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· Use the formula to determine the amplitude of the graph: 
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· Tell students that the period is the horizontal distance between successive maximums

· Ask students what they think the period is for this graph

· Discuss their answers.

· Period = 11-3 = 8

· Use this to find B: 
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· Explain that in order to find the amount that the graph has been translated you first need to find the axis of the wave

· Teacher write on the board “Axis of the wave – a horizontal line midway between the maximum and minimum points of the curve”

· Have a student volunteer draw in the axis of the wave.

· Tell students that there are 2 correct answers to this problem, and ask students why this is.

· Discuss student answers

· Make sure that they know that the graph can be written in terms of sine or cosine.

· Finding the equation in terms of sine

· Select a point where the graph intersects its axis of the wave.

· Determine how far this point has moved both vertically and horizontally from the origin (point (0,0)).

· Ask students what the k and h are.

· Have students use all information (k, h, A, and B  to determine what the equation would be in terms of sine.

· Finding equation in terms of cosine

· Select the highest point on the curve (because cosine starts at a peak)

· Teacher write on the blackboard “To determine the translation amounts for this graph, see how far this point is horizontally from the y-axis and how far the axis of the wave has moved vertically from the x-axis”

· Ask students what the k and h are.

· Have students use all information (k, h, A, and B to determine what the equation would be in terms of cosine.

· Problem #4 (15 minutes)


· Graph 
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 on the blackboard without writing the equation.

· Have students work on their own or in pairs to find the axis of the wave, the amplitude, period, horizontal and vertical translation, and an equation for the graph in terms of both sine and cosine

· Walk around the room and monitor student progress

· Pose questions to students who are struggling

· Where is the axis of the wave on the graph?  How can you figure out where it is?

· How far has the graph moved from the x-axis to the axis of the wave?  What does this number represent?

· What items do you need to find in order to find the translation of the graph in terms of cosine? In terms of sine?  What do these things tell you about the graph?

· Pick one student to write their equation for sine on the blackboard and one student to write their equation for cosine

· Discuss these answers as a class

· Discuss any errors, discrepancies, or misconceptions


Wrap Up (5 minutes)

· Review all concepts and formulas.

· Assign homework and hand out homework worksheet

Differentiated Instruction

For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess whether students are able to answer questions about amplitude, period, and axis of the wave that are posed in class.


Assess which students are able to graph a sine and cosine function given an equation and which students are able to create an equation of a sine and cosine function given a graph.


Assess any problems that students are having with graphing sine and cosine equations as a whole and where they need the most reinforcement through observing their ability to answer questions aloud and on their own.

Homework:


Worksheet reinforcing today’s lesson with questions on graphing functions given equations and writing equations given functions.
Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 4: Homework Chapter 8.3 – Modeling Periodic Behavior

Reinforcement of Today’s Class

Directions: Use what you have learned about amplitude, period, and translations to answer each of the following questions as completely as possible.  Show all of your work.

1) Graph the following equations.  Give the amplitude, period, and h and k values.


a) 
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b) 
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2) From the following graphs, find the amplitude, period, and h and k values.  Then write an equation for the function.


a)
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Lesson 5: Graphing Sine and Cosine Equations with Different Amplitudes and Periods

Focus: Technology, Project, Research

New Jersey Core Curriculum Standards:


4.5.F.3. Use graphing calculators and computer software to investigate properties of functions and their graphs.

Objectives:

All students will be able to use Geometer’s Sketchpad and the applet on the Internet to graph different trigonometric functions in order to answer all of the questions on the worksheet that involve little application or synthesis, and should be able to discover 1 relationship between each set of graphs that they are being asked to compare.


Some students will be able to use correct mathematical language to describe different relationships between functions and be able to discover more than 1 relationship between each set of graphs that they are asked to compare.


Few students will be able to make predictions based on previous knowledge about novel situations.

Materials: 


Computer with Geometer’s Sketchpad and internet access


Worksheet for Technology assignment


Colored paper/construction paper


Markers


Rulers


Bag/hat full of equations for graphing project


Instructions for graphing project

Motivation:

Technology Assignment where students will be exploring various trigonometric functions and their graphs.

Instruction/Activities/Technology: 


Review of Homework (15 minutes)

· Choose 4 students to put their answers on the blackboard

· Walk around the room and check students’ homework for completion

· Discuss the answers as a class

· Make sure to cover all points of the problem, and discuss any errors, misconceptions, and discrepancies.


Technology Assignment (30 minutes lab/10 minutes discussion)

· Hand out one Technology worksheet to each student

· If necessary, based on the number of computers available, pair students up so that each pair of students will have access to a computer

· Read all directions to the students aloud

· Bring students next door to the computer lab and allow them to work on the worksheet

· Walk around the computer lab and monitor student progress

· Make sure that all students are able to use the software

· Monitor student behavior in the lab

· Help students if they are having trouble answering the questions.

· Pose questions to students who are struggling

· What do you notice about the graphs’ period, amplitude, and shift?

· How do numbers greater or less that 1 (in magnitude) affect amplitude, period, and shift?

· When students have completed the assignment, bring students back to classroom

· As a class, discuss all answers from the worksheet

· Ask students if they were able to figure out anything new by using the technology

· Ask students if they found anything particularly interesting

· Discuss any errors, misconceptions, or discrepancies


Graphing Project (25 minutes)

· Have students pick an equation out of a hat.

· Hand out instructions for graphing project.

· Read instructions out loud.

· Ask students if they have any questions

· Hand out colored paper/construction paper to students (1 page each) 

· Make sure that students know

· This will not be accepted late

· They will not be given time tomorrow to finish it

· Allow students the rest of the period to work on their graphing project, to be finished for homework

· Before the bell rings, remind students to finish this for homework.

Differentiated Instruction

For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.


Assign the more difficult graphing equations (equations with all 4 of the elements, and equations where b includes a pi and h does not, or h includes a pi and b does not) to more advanced students. 

Assessment:

Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess whether students are able to completely answer questions that do not involve synthesis or application, and whether they are able to come up with one relationship for each set of graphs by having them hand in the technology worksheet.


Assess which students are able to use correct mathematical language to describe relationships, discover more than 1 relationship between the sets of graphs, and make predictions based on previous knowledge about novel situations.

Homework:


Finish graphing project.

Names of Group Members: _________________________________________________


_________________________________________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 5: Using Technology to Explore Sine and Cosine Functions – Instructions

Reinforcement and Extension of Class

Directions: Follow the instructions below in order to use Geometer’s Sketchpad and the website provided to explore sine and cosine functions.

1. Start Geometer’s Sketchpad

a. Go to: My Computer (on the desktop), click on Applications, then click Geometer’s Sketchpad.

2. Using Geometer’s Sketchpad

a. Part 1

i. Go to “Graph” on the toolbar at the top of the page

ii. Click on “New Function”

iii. Into the provided box, type 
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sin(
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.  Then Click “OK”

iv. Go back to “Graph” and click “Plot Function”

1. If you get a pop up, click “Yes”

v. Take a moment to explore the graph given to you, and learn how Geometer’s Sketchpad works

vi. Go back to “Graph”, “New Function” and type 
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 into the box.

vii. Click on “Graph”, “Plot Function” again.

viii. Go back to “Graph”, “New Function” and type 
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 into the box.

ix. Answer Question 1

b. Part 2

i. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ii. Go to “Graph” on the toolbar at the top of the page

iii. Click on “New Function”

iv. Into the provided box, type 
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.  Then Click “OK”

v. Go back to “Graph” and click “Plot Function”

vi. Go back to “Graph”, “New Function” and type 
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 into the box.

vii. Click on “Graph”, “Plot Function” again.

viii. Go back to “Graph”, “New Function” and type 
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 into the box.

ix. Click on  “Graph”, “Plot Function” again.

x. Answer Question 2

c. Part 3

i. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ii. Go to “Graph” on the toolbar at the top of the page

iii. Click on “New Function”

iv. Into the provided box, type 
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.  Then Click “OK”

v. Go back to “Graph” and click “Plot Function”

vi. Go back to “Graph”, “New Function” and type 
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 into the box.

vii. Click on “Graph”, “Plot Function” again.

viii. Answer Question 3.

d. Part 4

i. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ii. Go to “Graph” on the toolbar at the top of the page

iii. Click on “New Function”

iv. Into the provided box, type 
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.  Then Click “OK”

v. Go back to “Graph” and click “Plot Function”

vi. Go back to “Graph”, “New Function” and type 
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vii. Click on “Graph”, “Plot Function” again.

viii. Answer Question 4 and 5.

e. Part 5

i. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ii. Go to “Graph” on the toolbar at the top of the page

iii. Click on “New Function”

iv. Into the provided box, type 
[image: image193.wmf])

tan(
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.  Then Click “OK”

v. Go back to “Graph” and click “Plot Function”

vi. Go back to “Graph”, “New Function” and type 
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 into the box.

vii. Click on “Graph”, “Plot Function” again.

viii. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ix. Go to “Graph” on the toolbar at the top of the page

x. Click on “New Function”

xi. Into the provided box, type 
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.  Then Click “OK”

xii. Go back to “Graph” and click “Plot Function”

xiii. Go back to “Graph”, “New Function” and type 
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 into the box.

xiv. Click on “Graph”, “Plot Function” again.

xv. Answer Question 6.

f. Part 6

i. Delete the functions that you already have on the screen by clicking on the equations that are in the top left of your screen and clicking “Delete” on the keyboard

ii. Go to “Graph” on the toolbar at the top of the page

iii. Click on “New Function”

iv. Into the provided box, type 
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.  Then Click “OK”

v. Go back to “Graph” and click “Plot Function”

vi. Go back to “Graph”, “New Function” and type 
[image: image198.wmf])

2

cos(

x

 into the box.

vii. Click on “Graph”, “Plot Function” again.

viii. Go back to “Graph”, “New Function” and type 
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 into the box.

ix. Click on “Graph”, “Plot Function” again.

x. Answer Question 7.

3. Go to http://members.shaw.ca/ron.blond/sc.APPLET/index.html
a. Using the applet in the middle of the page, experiment with changing the a, b, h and k values for both sine and cosine.

b. Answer Question 8

Names of Group Members: _________________________________________________


_________________________________________________

Class: ________________________________________ Date:  ____________________

Using Technology to Explore Sine and Cosine Functions – Questions

Reinforcement and Extension of Class

Directions: While following the instructions for the technology assignment using Geometer’s Sketchpad and the internet applet, answer all of the following questions as completely as possible using correct mathematical language when applicable. 

1) After completing Part 1, compare the graphs of 
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[image: image201.wmf])

2

sin(

x

, and 
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.  What do you notice that is the same?  What is different?  Use specific terms from the section.

2) After completing Part 2, compare the graphs of 
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3) After completing Part 3, compare the graphs of 
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.  What do you notice that is the same?  What is different?  Use specific terms from the section.

4) After completing Part 4, compare the graphs of 
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.  What do you notice that is the same?  What is different?  Use specific terms from the section.

5) Based on your knowledge of the graphs of sin(x) and cos(x), what do you think the graph of tan(x) will look like?  What about 
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6) After completing Part 5, were the graphs of tan(x) and 
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7) After completing Part 6, describe the shape and size of a function where sine and cosine are multiplied together.  What do you notice?  Compare this graph to sin(x) and cos(x).

8) After working with the applet program, what do you notice about functions with negative amplitudes?  With negative b values?  How do your h and k values affect the graph?

Name: _______________________________________________ Date: _____________

Equation: _____________________________________________

Lesson 5: Instructions for Graphing Project:

Reinforcement of Graphing Equations with Different Amplitudes, Periods, and Translations

Create a graph of the function that you chose in class on one side of the colored paper provided.  Make sure to label the x and y-axis as precisely as possible (this is not a rough sketch), and write your equation somewhere on the front of the paper.  On the other side of the paper, include an x-y chart of points on your graph, the amplitude, the period, the k value and the h value.  Make sure to include at least 5 points that make sense given your equation.  Graph at least one full period of your function.  Trace over your entire graph in marker to make it visible.  You will be presenting your project to the class tomorrow.

There will be 2 grades for this project.  Both grades will be based on your knowledge of the material and the completeness of the assignment.  The first grade will be based on the accuracy and neatness of your graph.  The second grade will be based on how well you present your graph to the class.  Make sure when you present that you tell the class your equation, the amplitude, the period, how the graph is translated, and how it compares to the basic sine or cosine function.

Name: _______________________________________________ Date: _____________

Equation: _____________________________________________

Lesson 5: Instructions for Graphing Project:

Reinforcement of Graphing Equations with Different Amplitudes, Periods, and Translations

Create a graph of the function that you chose in class on one side of the colored paper provided.  Make sure to label the x and y-axis as precisely as possible (this is not a rough sketch), and write your equation somewhere on the front of the paper.  On the other side of the paper, include an x-y chart of points on your graph, the amplitude, the period, the k value and the h value.  Make sure to include at least 5 points that make sense given your equation.  Graph at least one full period of your function.  Trace over your entire graph in marker to make it visible.  You will be presenting your project to the class tomorrow.

There will be 2 grades for this project.  Both grades will be based on your knowledge of the material and the completeness of the assignment.  The first grade will be based on the accuracy and neatness of your graph.  The second grade will be based on how well you present your graph to the class.  Make sure when you present that you tell the class your equation, the amplitude, the period, how the graph is translated, and how it compares to the basic sine or cosine function. 

Lesson 5: Teacher Copy of Equations for Graphing Project

Period: ________________ Date Assigned: _____________ Date Due: ______________
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Lesson 6: Project, Reciprocal Relations, Relationships with Negatives, and Pythagorean Relationship

Focus: Communication, Representations

New Jersey Core Curriculum Standards:


4.5.B.2. Communicate their mathematical thinking coherently and clearly to peers, teachers, and others, both orally and in writing.


4.5.E.1. Create and use representations to organize, record, and communicate mathematical ideas, including graphical representations.

Objectives:

All students will be able to explain orally to the class how they created the graph of their assigned equation, and how they determined the amplitude, period, and translation of the graph using correct mathematical language.  They will also be able to understand the reciprocal relationships, relationships with negatives, and Pythagorean relationships and be able to answer questions posed in class.


Some students will use reciprocal relationships, relationships with negatives, Pythagorean relationships in order to mathematically simplify expressions and solve the problems assigned in class.


Few students will be able to explain why the relationships with negatives work the way they do (for example, why does sin(-x) = -sin(x) when cos(-x) = cos(x)).

Materials: 


Homework worksheet: Homework Chapter 8.3: Relations Among the Functions #1

Motivation:

Do Now activity activating knowledge of the previous day’s lesson on graphing sine and cosine functions that have been translated.  Also, students will orally present their graphing projects to the class to show what they have learned about altering the basic sine and cosine functions.

Instruction/Activities/Technology:

Do Now (10 minutes)

· Teacher draws on blackboard the graph of y = 2 + 2 cos
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· Have students write two different equations for this graph on the blackboard, one in terms of sine and one in terms of cosine (y = 2 + 2sin
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 and y = 2 + 2 cos
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· While students are working, walk around the room and help students as needed, and check to make sure that students have finished graphing project.  Project will be collected later for grading

· Choose students to put the two equations on the board next to the graph

· Discuss any discrepancies that they might have regarding amplitude, B, and translation.


Presentation (40 minutes)

· Have students come up one by one and present their graphing project as written out in the instructions.  Choose students on a volunteer basis until there are no more volunteers and then pick randomly.

· Allow students in the class ask the presenting student questions about their graphing project, and compare and contrast how the shape of the sine and cosine curves have changed with each presentation thus far.

· When student is finished presenting, have them hand in their graph.


Reciprocal Relationships and Relationships with Negatives and Pythagorean Relationships (25 minutes)

· Ask the class if they know what csc, sec, and cot are equal to

· If they do, write them on the blackboard as reciprocal relationships

· If not, teacher write on the blackboard “Reciprocal relationships: 
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· Teacher write on blackboard “Relationships with negatives: 

sin(-x) = -sin(x), cos(-x) = cos(x), csc(-x) = -csc(x), 


sec(-x) = sec(x), tan(-x) = -tan(x), cot(-x) = -cot(x)”

· Draw the unit circle on the blackboard

· Plot a point “p” in quadrant one on the unit circle with angle x, and label the coordinates (x,y).

· Draw the angle –x on the unit circle, and label the corresponding point “q” with coordinates (x,-y).

· Ask students if, by using the unit circle, they can give a reason for why sin(-x) = -sin(x) while cos(-x) = cos(x).

· Discuss with students

· Answer: sine is associated with the y coordinate while cosine is associated with the x coordinate

· Problem #1 (7 minutes)

· Teacher write on the blackboard 






“1) Simplify: 







a) tan(x)cos(x)







b) tan(a)cot(a)







c) cot(y)sin(y)

2) Write the following trigonometric functions without a negative angle


a) tan(-30o)


b) sec(-45o)


c) cos(-60o)”

· Give students 5 minutes to work on these problems, either individually or with a partner

· Teacher walk around the room and help students

· Pose questions to students who are struggling

· What trig identities would help you with these?

· What are other ways to write trig identities?

· In which trig functions do you “pull the negative out” and for which trig functions do you “drop the negative”?

· Teacher write on the blackboard “Pythagorean relationships: 
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· Give students 5 minutes to see whether they can come up with the other 2 Pythagorean relationships, one with tan and sec and one with cot and csc by using this first relationship.

· Walk around the class and help students work out these problems

· Pose questions to students who are struggling

· How can you get tan2(x) from sin2(x)?  How can you get cot2(x) from cos2(x)?

· Remember that what you do to one side of an equation you must do to the other side as well.

· Discuss their answers as a class

· Teacher write on the blackboard, write “
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· Problem #2 (7 minutes)

· Teacher write on the blackboard “Simplify: sec(x)-sin(x)tan(x)”

· Give students time to work this out on their own or with a partner

· Walk around the class and help students

· Pose questions to students who are struggling

· Which of the identities that we discussed today could help simplify terms so that we can get things to cancel out?

· How can we combine these things if they are fractions with the same denominator?

· Have a student put their answer on the blackboard

· Discuss the student’s answer and any problems that the students had.


Wrap Up (5 minutes)

· Review all concepts and formulas.

· Assign homework and hand out homework worksheet

Differentiated Instruction

For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.


Have students who finish early derive ways to prove the different types of relationships based on the information learned in class.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Formally assess the graphing project based on accuracy of information, completeness of information, and neatness. 


Formally assess whether students are able to orally explain their graphing project to the class, and are able to understand and use reciprocal relationships, relationships with negatives, and Pythagorean relationships in order to answer the questions posed at the end of class.


Assess which students are able to use reciprocal relationships, negative relationships, and Pythagorean relationships to solve problems and which students were able to explain why sin(-x) = -sin(x) when cos(-x) = cos(x) before teacher draws the unit circle on the blackboard.


When the students are finished giving their presentations, ask students what they thought about the project, if it was hard or easy, if they liked it or didn’t like it, if it was informative or a waste of time.  Ask them what they got out of this.

Homework:


Worksheet reinforcing the day’s lesson, involving simplifying trigonometric equations using trigonometric identities learned in class.

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Homework Chapter 8.4: Relations Among the Functions #1

Reinforcement of Today’s Class

Directions: Simplify each of the following expressions.
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Lesson 7: Cofunction Relationships and Understanding Trigonometric Identities

Focus: Problem Solving

New Jersey Core Curriculum Standards:


4.5.A.2. Solve problems that arise in mathematics and in other contexts, including problems with multiple solutions.

Objectives:

All students will be able to understand the cofunction relationships and use them to solve basic cofunction relationship problems posed in class, and will be able to use all trigonometric identities in order to, in groups of three, complete the entire puzzle assigned in class with assistance from the teacher.  Students will also be able to play the “I have/who has” game by stating that their identity matches the person before them in the game.


Some students will be able to use all trigonometric identities in order to, in groups of three, complete the entire puzzle assigned in class with minimal help simplifying the trigonometric expressions from the teacher.


Few students will be able to use all trigonometric identities in order to, in groups of three, complete the entire puzzle assigned in class and realize that there can be more than one solution to the problem.  Few students will also be able to use the cofunction relationships to simplify more complex trigonometric expressions given in class.

Materials:


Do Now: “Trigonometry Properties Square” activity – envelopes with pre cut puzzle pieces


Glue stick


Colored paper/construction paper, one piece per group


Calculator (scientific or better)


Textbook


“I have/who has” index cards for activity


Homework worksheet: “Homework Chapter 8.4: Relations Among the Functions #2”

Motivation:

Do Now activity having students put together a puzzle that requires them to use their knowledge of trigonometric identities.

Instruction/Activities/Technology:

Do Now (25 minutes)

· Teacher write on blackboard “Do Now: With your group, arrange the square puzzle pieces in a larger 4 by 4 square where each touching side has trigonometric expressions that are equivalent.  Glue finished puzzle on colored sheet of paper.”

· Break students into groups of three.

· Give each group one envelope with pre-cut puzzle pieces, a glue stick, and a piece of colored paper.

· Allow students 15-20 minutes to put the puzzle together.

· Walk around the room and observe student progress while checking homework for completion.

· Pose questions to students who are struggling

· What different kinds of trigonometric identities do you know?

· For longer expressions: how can you simplify this so that you can write the expression with only one trigonometric function?

· Is it easier to simplify or expand?

· Have a student from each group present the finished puzzle to the class

· Compare any alternate solutions to the puzzle

· Discuss any errors or misconceptions.

· Ask students why there is more than one answer.


Review of homework (10 minutes)

· Choose four student volunteers to each put up a problem from the previous day’s homework

· Discuss any problems, alternate answers or solutions, or misconceptions


Cofunction relationships (20 minutes)

· Teacher write on the blackboard “Cofunction relationships: sine and cosine are called cofunctions, just as tangent and cotangent, as well as secant and cosecant are cofunctions.”

· Discovery activity #1 

· Have students individually complete Activity #1 on page 318 in the textbook and compare their answers with their group members (like think-pair-share).  Give students 5 minutes for this task.

· Teacher walk around the room and observe student progress.

· When students are finished discuss as a class the relationships that they see between the cofunctions sine and cosine.

· Teacher write on the blackboard “Cofunction Relationships: 
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· Draw a unit circle on the blackboard (a circle w/radius 1)

· Plot the line y = x

· In the first quadrant, plot a point p with coordinates (a,b) with an angle of x, between the x-axis and y = x

· Reflect the point p over the line, and call the new point p’

· Ask students what the new coordinates of this point are

· If they struggle ask them what the coordinates of 30o and 60o are, compare

· Write the coordinates (b,a) for point p’, and mark the angle y.

· Ask students what the sums of the angles are

· Tell students that if x + y = 90o, then y = 90o – x.

· Ask students for sin(x), and for cos(y = 90o - x) and see that they are equal.

· Show that the same is true for cos(x) and sin(y = 90o - x)


I have/Who has…activity (20 minutes)

· Hand out one pre made index card to each student

· Explain the directions of the game to the students

· “I have/who has” works like this.  Teacher starts, saying what they have on the “Who has” side of their index card.  The student with the matching identity on the “I have” side, says, “I have…/Who has…” and says the expression on the “Who has” side of their card, and continue this pattern until the game gets back to the original teacher.  We are looking for things that mean the same thing, but are written differently.

· After each person reads their card, give students up to 1 minute to determine who is holding that card.

· If no one volunteers, have a class discussion as to what an identity to that might be.

· Allow the student with the card to announce that they are holding the correct answer.


Wrap Up (5 minutes)

· Review all concepts and formulas.

· Assign homework and hand out homework worksheet

Differentiated Instruction

Make heterogeneous groups so that upper level students can help students that struggle.


For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess which students are able to understand cofunction relationships in order to answer questions from class, use trigonometric identities in order to participate in both the “I have/who has” game and the puzzle activity.


Assess which students are able to complete the puzzle with minimal help, are able to simplify the trigonometric identities in the “I have/who has” game without help, and realize that there is more than one solution to the puzzle problem.

Homework:


Worksheet reinforcing today’s lesson involving simplifying and proving trig identities with cofunction relationships.
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Equations for “I Have/Who Has” Game – To Be Put On Index Cards for Game
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Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Homework Chapter 8.4: Relations Among the Functions #2

Reinforcement and Expansion of Today’s Class

Directions: Simplify each expression below as much as possible.  Show all steps.
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5) Prove 
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Lesson 8: Solving More Difficult Trigonometric Equations

Focus: Connections, Research

New Jersey Core Curriculum Standards:


4.5.C.6. Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

Objectives:

All students will be able to solve 4 of the 6 trigonometric equations on the worksheet provided using trigonometric identities and connections with algebra with a partner and minimal guidance from the teacher.


Some students will be able to solve all 6 trigonometric equations on the worksheet provided using trigonometric identities and relationships to algebra with minimal guidance from the teacher.


Few students will be able to solve all 6 trigonometric equations on the worksheet provided using trigonometric identities and relationships to algebra with little to no help from the teacher. 

Materials:


Problem Set: Solving Trigonometric Equations


Calculators (scientific or better)


Review Packet for exam


Homework worksheet

Motivation:

Do Now activity activating prior knowledge from Algebra I that will be used later in the lesson to help solve trigonometric equations.

Instruction/Activities/Technology:

Do Now (10 minutes)

· Teacher write on blackboard “Factor the following polynomials and find the zeros:
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· Have students solve these equations.

· Walk around the room, observe student progress, and check previous day’s homework for completeness.

· Have volunteers write their solutions for the Do Now on the blackboard.

· Discuss the solutions, and any possible errors, discrepancies, or misconceptions

· Make sure to leave the 2nd problem and its solution on the blackboard, it will be referred to later.


Review of Previous Day’s Homework (10 minutes)

· Choose four people to put the homework problems on the blackboard

· Discuss any errors, misconceptions, discrepancies, or alternate solutions.


Problem #1 (5 minutes)

· Teacher says “Many trigonometric equations can be solved in the same way that algebraic equations are solved”.

· Teacher write on blackboard “Solve 
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· Ask students how they would go about solving this equation.

· Does this look like anything we’ve seen before?

· What if you replaced sin(x) with y?

· With student input, solve the problem on the blackboard.

· Make sure that they realize that there are 4 different solutions to this problem because the angle can be in any of the 4 quadrants.


Problem #2 (5 minutes)

· Teacher write on the blackboard “Solve 
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· Ask the class if this problem looks very familiar.

· Compare this problem to the Do Now problem 2.

· Show the steps in solving the problem and how they are the same as the steps for solving the quadratic equation.

· Note: that there are infinitely many solutions for one factor and no solutions for the other.

· If necessary, draw a unit circle and show why this is true.


Problem Set (25 minutes working/20 minutes going over solutions)

· Hand out one worksheet to each student.

· Allow students to work in pairs or alone to solve the equations.

· Walk around the room and assess student progress.

· Pose questions to students who are struggling

· Is it easy to solve equations that have more than 1 trig function?  How can you fix this?

· What trig identities do you know that might help in this situation?

· How are these trig functions related?

· Can you use factoring to help?

· Point out to students that if you cancel out a trig function you loose a root.

· Select 6 students, from different groups, to put up one of their solutions.

· Discuss all solutions, problems, and tricks used to simplify.

· Discuss any errors, misconceptions, or discrepancies.


Review for Test (remaining time)

· Hand out review packet and have students begin working on it.

· Walk around the room and monitor student progress.


Wrap Up (5 minutes)

· Review all concepts and formulas.

· Assign homework and hand out homework worksheet

Differentiated Instruction

For students that are struggling: pose guided questions listed in the instruction section.  Pair these students up with students who are finished with their work.

Assessment:

Give a grade of check -, check, or check + of Do Now assignment based on effort.  This will be assessed informally by walking around the classroom while they are working.


Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess whether students able to solve at least 4 of the problems on Solving Trig Equations worksheet and how much assistance is needed.


Assess which students are able to solve all of the problems on the Solving Trig Equations worksheet with little help.

Homework:


Worksheet reinforcing the day’s lesson on solving more difficult trigonometric equations.


Work on review packet


Come in ready to review for test with questions from all of Chapter 8 

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 8: Solving Trigonometric Equations

A Problem Solving Activity

Directions: Solve the following trigonometric equations using any identities or methods available to you.

1) Solve 
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2) Solve 
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3) Solve 
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4) Solve 
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.  Give answers to the nearest 100th of a radian.

5) Solve 
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6) Solve 
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Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 8: Review Sheet for Chapter 8 Test

Directions:  Complete each of the following problems.  Show all of your work for full credit.  You may use a scientific calculator but not a graphing calculator if you need it.

1) Solve 
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2) Solve 
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3) Find the slope and equation of the line with an inclination of 15o and containing the point (2,1).  Then sketch the line.

4) Find the inclination of the line 
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5) Identify what type of conic section 
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 is.  Then find its direction angle and sketch the curve and direction angle.

6) Simplify 
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8) Give the amplitude, period, axis of the wave, and horizontal and vertical translation amounts for the equation 
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9) Write an equation for the following graph.
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10) Solve the equation
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Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 8: Homework Chapter 8.5 – Solving More Difficult Trigonometric Equations

Reinforcement of Today’s Class

Directions: Solve the following trigonometric equations using any trig identities available to you.  Make sure to give all answers.  Show your work.

1) Solve 
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2) Solve 
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3) Solve 
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4) Solve 
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Lesson 9: Review for Assessment

Focus: Game Centered

New Jersey Core Curriculum Standards:


4.5.B.1. Use communication to organize and clarify their mathematical thinking.

Objectives:

All students will be able to complete the review packet using the textbook, any notes that they have, and by asking questions of their teacher and peers.


Some students will be able to complete the review packet with minimal outside resources.


Few students will be able to complete their review packet without resources and be able to assist others with their packets.

Materials: 


Review Packet


Textbook


Extra unit circles from Do Now 1


Scientific calculators 

Motivation:

Review game that will reinforce all material covered in the unit in a fun way.  This game can earn students who do well extra credit on the test.

Instruction/Activities/Technology:

Review of previous day’s homework (10 minutes)

· Choose four volunteers to put the previous day’s homework on the blackboard

· Walk around the room and check homework for completion

· Discuss all solutions on the blackboard, any errors, problems, or misconceptions


Review for Test (length undetermined – based on number of questions posed)

· Ask the class if they have any questions from the packet, any previous homework assignments, classwork, or the textbook that they would like to go over.

· Put these problems on the board

· Ask for a volunteer from the class to put a solution on the board and explain to the class how they would do the problem

· If there is no volunteer, do the problem by prompting students at each step in order to have the class find the solution together.

· Ask students if there are any concepts that they are unsure of or need more clarification on

· Ask for a volunteer to answer these questions or teacher answer them


Game (30 minutes)

· Break students into groups of 4 people

· Arrange the classroom so that group members can talk without having other groups eavesdrop easily

· Teacher write on the blackboard the categories and their point values, and a chart for keeping track of points

· Explain the directions of the game to the class

· The teacher will pick the first question

· Each group will race to find the answer

· 1st group to raise their hand and give the correct answer will get the points

· Shouting out the answer will be ignored, and will only help other groups get the answer

· If there is a tie, both groups may answer for points

· The team that correctly answers the question will pick the next category, if tie – teacher picks the category

· Team with the most amount of points at the end of the game gets 2 points each on the test tomorrow

· Teacher pick a question to start with from a category worth 1 point

· Play the game!


Review Packet (remainder of time)

· Allow students to work on their review packets and any other review materials

· Answer any student questions and review any problems that they ask for assistance with

· Walk around the room and monitor progress


Wrap Up (5 minutes)

· Bring the class back together

· Ask if there are any other questions about the test

· Tell students that there are 8 questions, some with multiple parts

· Test looks very much like review packet

· Students may use scientific calculator, not graphing

· Students may use unit circle from Do Now 1

· We will not provide them with one on the day of the test

· Only the information that was asked for in the do now assignment will be allowed on the worksheet

· If there is anything else written on it (formulas, equations, examples…) they will not be able to use the sheet at all, and may not borrow another one

· Hand out a blank unit circle to any students who have lost theirs or have written on it at this time

· Students will not be allowed to have cell phones or I-pods at all

· If you answer a text message, you will be considered cheating and you will receive a zero

· No talking permitted

· Questions will only be answered if they are about the understanding of the question, not about content

· We will answer any questions you have at the beginning of class for the first 5 minutes

· You will have the remainder of the time to finish

· You will not get extra time the next day

· We will not check problems and allow you to redo them

· Any questions that you don’t answer on the test are considered wrong

· We will give partial credit, so try every question

· Not every question is worth the same amount of points…beware

· Assign Homework

· Finish review packet, it will be graded like any other homework assignment

· Study for the test!

Differentiated Instruction

Make heterogeneous groups so that upper level students can help students that struggle.

Assessment:

Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Assess whether students are able to complete the review packet with help.


Assess which students are able to complete the review packet with minimal help, and which students are able to help others with their review packet.

Homework:


Finish review packet


Study for test

Questions for Review Game

1) Definitions (1 point)
Question: What is the inclination of a line?

Answer: The inclination of a line is the angle between 0o and 180o that is measured from the positive x-axis to the line.

Question: What is period?

Answer: Period is the time it takes to complete one cycle of a trig function.

Question: What is the axis of the wave?

Answer: The axis of the wave is the horizontal line midway between the maximum and minimum points of the curve.

Question: What is direction angle?

Answer: The direction angle is the angle at which the graph of a conic section is tilted with respect to the x-axis.

Question: What is cofunction?

Answer: A cofunction is the relationship between 2 trig functions where function of an angle = cofunction of the compliment of the angle.

2) Formulas and Equations (1 point)
Question: What is the formula for inclination?

Answer: The formula is 
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Question: What is the formula for direction angle?

Answer: The direction angle is 
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Question: What is the formula for period?

Answer: Period is 
[image: image293.wmf]B
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 where B is the coefficient before the x term in a trig function.

Question: What is the generalized equation for a sine function with amplitude A, period 
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, and translated h units horizontally and k units vertically?

Answer: y – k = Asin(B(x - h))

Question: What is the Pythagorean relationship that has tangent in it?

Answer: 
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Question: What is the reciprocal relationship for csc?

Answer: 
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Question: What is the negative relationship for cosine?

Answer: cos(-x) = cos(x)

4) Graphs (2 points)
Question: On the board, draw y = 5sin(2x)

Answer: start (0,0), amplitude 5, period π.

Question: On the board, draw y = 2 + ½ sin(2(x+4)) 

Answer: start (-4,2), amplitude ½, period π.

Question: On the board, draw y – 1 = 3sin(x-2)

Answer: start (2,1), amplitude 3, period 2π.

Question: Draw any sine graph with an amplitude of 3.

Question: Draw any cosine graph with a period π.

Question: Draw any cosine graph that has been translated 3 units right and 1 unit up.

5) Simplify (3 points)

Question: Simplify 
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Answer: sin(x)

Question: Simplify 
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Answer: sin(x)

Question: Simplify 
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Answer: sec(A)

Question: 
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Answer: cos(y)

Question: 
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Answer: cot(x)

Question: 
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Answer: cot(x)

6) Solve (3 points)
Question: Solve 
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Answer: 45o, 135o, 225o, 315o
Question: Solve 
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Answer: 270o
Question: Solve 
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Answer: 
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Question: Solve 
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Answer: 
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Question: Solve 
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Answer: 
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Lesson 10: Assessment

Focus: Assessment

New Jersey Core Curriculum Standards:

Objectives:

All students will be able to get at least a 70% on the test given.  This grade will be based on the processes necessary to solve the problems, the correct answer to the problems, and ability to apply theorems and concepts appropriately.


Some students will be able to get at least an 80% on the test given.  This grade will be based on the processes necessary to solve the problems, the correct answer to the problems, and ability to apply theorems and concepts appropriately.


Few students will be able to get at least a 90% on the test given.  This grade will be based on the processes necessary to solve the problems, the correct answer to the problems, and ability to apply theorems and concepts appropriately.

Materials:


Test packet


Scientific calculator

Motivation:

None

Instruction/Activities/Technology:

Review (5 minutes)

· Answer any questions pertaining to the material or about the format of the assessment that students have prior to taking the test

· Check the unit circles of students who want to use them to make sure that only approved information is on them

· Check homework – make sure that review packet is completed


Test instructions (3 minutes)

· Have students take everything off of their desks, besides scientific calculator, pencils, erasers, and unit circle

· Explain rules of the test

· Students will not be allowed to have cell phones or I-pods at all

· If you answer a text message, you will be considered cheating and you will receive a zero

· No talking permitted

· Once you have the test, questions will only be answered if they are about the understanding of the question, not about content

· You will have the remainder of the time to finish

· You will not get extra time tomorrow

· We will not check problems and allow you to redo them

· Any questions that you don’t answer on the test are considered wrong

· We will give partial credit, so try every question

· Not every question is worth the same amount of points…beware

· When you are completely done, hand in your test, if we do not have it when you leave, we assume you didn’t take it, and you will get a zero

· If there is extra time, you may:

· Work on other homework

· Read a book

· Take a nap

· You may not:

· Talk to other students

· Use your cell phone

· Listen to your I-pod 

· Hand out the test and have students begin

· Answer any questions that students may have about the wording of the questions

· Make sure that there is no cheating

· Collect all tests by the end of the period


Wrap Up (5 minutes)

· Make sure all tests have been collected before students leave the room

· Tell students that they will receive their tests back the next day, and we will discuss any questions then

Differentiated Instruction

For students who do not do well on the first test, go over all solutions to the test in class and then administer the make up test (Test 2).

Assessment:

Give a homework grade based on completion (not necessarily correctness) by giving a grade of 0, check -, check, or check + for each student.  If students have completed the entire worksheet, give a grade of a check +.  If they have completed at least half of the worksheet, give a grade of check.  If they have completed less than half of the worksheet, but made an attempt at the worksheet, give a grade of a check -.  If they did not write down anything on their worksheet, give a grade of a 0.


Grade tests out of 50 points to be handed back tomorrow.

Homework:


None

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 10: Chapter 8 Unit Test 1: Trigonometric Equations and Applications

Directions:  Complete each of the following problems.  Show all of your work for full credit.  You may use a scientific calculator but not a graphing calculator if you need it. The test is worth 50 possible points.  All point values are listed next to the question.

1)
a) For the equation 
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b) For the equation 
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.  Give answers to the nearest hundredth of a radian. (2 points)

2)
a) Find the slope and equation of the line where inclination is 120o and the line contains the point (2,3).  Then sketch the line. (3 points)


b) Find the inclination of the line joining (-1,2) and (4,1).  Give your answer to the nearest degree. (2 points)

3) Identify the type of conic section the equation 
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 is.  Find its direction angle, and sketch the curve and direction angle. (4 points)

4) For the equation 
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, answer questions a-e.


a) What is the amplitude of the graph? (1 point)


b) What is the period of the graph? (1 point)


c) What is the horizontal and vertical translation of the graph? (2 points)


d) What is the axis of the wave? (1 point)


e) Graph the equation.  Make sure to draw and label the axis of the wave.  You should also make an x-y chart with at least 5 values listed. (5 points)

5) Using the following graph, answer questions a-e. 
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a) What is the amplitude of the graph? (1 point)

b) What is the period of the graph? (1 point)

c) What is the horizontal and vertical translation of the graph? (2 points)


d) What is the axis of the wave? (1 point)


e) Write an equation for this graph. (3 points)

6) Simplify the following problems. (4 points each = 8 points)


a) 
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b) 
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7) Prove that 
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. (5 points)

8) Solve the equation 
[image: image326.wmf]0

1

)

cos(

)

(

cos

2

2

=

-

-

x

x

 for 
[image: image327.wmf]p

2

0

<

£

x

.  Leave your answers in terms of π. (6 points)

Name: ________________________________________ Date: ____________________

Class: Honors Trigonometry/Trigonometry

 Period: 2/3 and 4/5
Lesson 10: Chapter 8 Unit Test 2: Trigonometric Equations and Applications

Directions:  For each of the following questions write the letter of the correct answer to the left of the question number.   (2 points each)



Use the following equation to answer questions 1 through 4: 
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______ 1.  What would the amplitude of the graph with this equation be?

a. 2




c.   1/2

b. 3




d.   4

______ 2.  What would the period of the graph with this equation be?

a. 1/2




c.   
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d.   4

______ 3.  How many units is the graph translated vertically?

a. 2 units up



c.   4 units up

b. 2 units down



d.   4 units down

______ 4.  How many units is the graph translated horizontally?

a. 2 units to the left


c.  4 units left

b. 2 units to the right


d.  4 units right

Use the graph below to answer questions 5 through 7.
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______ 5.  What is the amplitude of this graph?

a. 1




c.    3

b. 5




d.   6

______ 6.  What is the period of the graph?


      a.   
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c.     
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      b.   
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d.     1

______ 7.  What would the k value of this graph be?

a. -5




c.     1

b. -2




d.     -3

Directions:   For each of the following questions write the missing word or words on the blank provided to the left of the question.   (2 points each)



_______________  8.   The height of a graph is called its _________.

_______________  9.   ________ is the angle at which a graph is tilted.

_______________  10.  The time it takes to complete one cycle of a function is its  




    ________.

_______________ 11.  ________ is the angle measured from the positive x-axis to a line. 






_______________ 12.  A horizontal line midway between the maximum and minimum points on a curve.

_______________ 13.  In music, period changes the _______.

_______________ 14.  Changing the frequency of a radio wave changes the _______.

Directions:  Answer all of the following questions as completely as possible.  Show all work for full credit.  (5 points each)

15.  Find the slope and equation of the line where inclination is 30o and the line contains the point (1,2).  Then sketch the line

16. Find the inclination of the line joining (3,4) and (2,1).  Give your answer to the nearest degree.

17. Identify the type of conic section the equation 
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 is.  Find its direction angle, and sketch the curve and direction angle.

18.  Simplify the following problem.   
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19.  Simplify the following problem:
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20.   Solve the equation 
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21.  Graph 
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.  This is the same equation as Questions 1-4 in the multiple choice.
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