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Summary (and Rationale):  
Students will develop the graphs of secant, cosecant, tangent, and cotangent. They will begin by restating what they know and move forward to an educated guess at the graphs. Then they will see the correct graphs and identity what they got wrong and why. This allows them to learn a new concept through expanding already mastered concepts. It will also provide students with practice in logical thinking, and how to logically justify their conclusions. 
I. Focus and Review (Establish Prior Knowledge): [20 minutes]
The following will be written on the board and students will be instructed to complete all they can about each one for three minutes:

1. Trig Functions: List all six and note anything you know about them. 

2. Graph both sin(x) cos(x) from -2π to 2π
Then I will ask for what they wrote as the six trig functions. Once those are on the board I will guide students in recalling four important properties: 1.  tan(x)=sin(x)/cos(x) 2.  sec(x)=1/cos(x) 3. csc(x)=1/sin(x); 4. cot(x)=1/tan(x)=cos(x)/sin(x)
Then I will ask a student to tell me the first step in graphing the sine function. I will ask a different student to tell me the second step and so on until it is finished. After making note of any errors made in graphing sine I will ask a student to come up to the board and being the graph of cosine, I will stop and ask another to continue it, and a third to finish it. 
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	When using the unit circle, students will determine, and verbally state exact values of sec(x), csc(x), tan(x) and cot(x) for all special angles and identify any property used to do so. 
	Students will create a list of special angle values for sine and cosine from the unit circle. Students will use these values and the already stated properties to determine special angle values for the other functions. Students will be able to verbally state the values they found, and the property they used to find it.

	When hypothesizing about the graphs of tangent, cotangent, cosecant, and secant, students will graph trigonometric functions by applying knowledge of trigonometric functions, properties of those functions, the unit circle, and graphs of sin(x) and cos (x) in order to graph the functions.  
	Students will graph sec(x), csc(x), tan(x), and cot(x) from -2π to 2π , using only what they can infer from current knowledge. Each graph will be on a separate sheet of paper and will be large enough to take up most of paper. Students will be asked to write 2-3 sentences at the bottom logically justifying their graphs. 
Graphs can be 40-60% correct, but justification must be logical. 


State the objective: [1 minute]
Assessment: no additional assessment required
III. Teacher Input (Present tasks, information and guidance):  [time]
1. Think about all of the “special angles” we have found exact values for sine and cosine. Let’s list them in your notes and on the board. 
0, π/6, π/4, π/3, π/2, 5 π/6, 3π/4, 2π/3, π
2. We know sine and cosine values for these angles. Let’s add them to the list. **Remember because of the axis they associate with we write them like this (cos(x), sin(x))** 

0: (1,0)  π/6: (√3/2, ½)  π/4: (√2/2, √2/2)  π/3: ( ½,√3/2) π/2: (0,1)   5 π/6: (- ½,√3/2)   


3π/4: (-√2/2, √2/2)   2π/3: (-√3/2, ½)  π: (-1,0)
3. Using the properties we stated in the warm-up, let’s find the rest of the trig function values at these angles. **Student asked to identify the property used for each before values are found**

(in order: 0, π/6, π/4, π/3, π/2, 5 π/6, 3π/4, 2π/3, π)
Tangent: [sin(x)/cos(x)]  0, √3/3, 1, √3, undefined, -√3, -1, -√3/3, 0


Cotangent: [1/tan(x)=cos(x)/sin(x)] undefined, √3, 1,√3/3, 0, -√3/3,-1, -√3 


Cosecant:[1/sin(x)] undefined, 2, √2, 2√3/3, 1, 2√3/3, √2, 2, undefined.  
Secant: [1/cos(x)] 1, 2√3/3, √2, 2, undefined, -2, -√2, -2√3/3,-1
4. Now there should be four sheets of computer paper on your desk. Turn the paper “landscape” or horizontally and label, small in the top right corner, side one, and side two. Then in the top left corner of side one, label a paper for each of the four functions. On side one, graph each function from -2π, to 2π. Use what you know about the graphs of sin(x), and cos(x). 
5. Do guided practice 1

6. Show the correct graphs to students, and have them draw it on the back of their graphs. Explain the asymptotes as being undefined and the periods as where the graph starts over again. 
Asymptotes: a line that the graph of a function approaches but does not intersect. 

Period: the smallest value for p so that f(x+p)=f(x). 
IV. Guided Practice (Elicit performance): [10 minutes]
1. Write 2-3 sentences at the bottom of the graphs explaining logically why you graphed it the way you graphed it. [might want to use properties, and special angle values in explanation]
2. If shown graph is different than your graph, write 2-5 sentences explaining how and why. 
V. Closure (Plan for maintenance): [time]
1. For each side 2 label asymptotes and identify the period. 

2.  List 5 similarities and five differences for the graph of sine and cosecant. Do the same for the graph of cosine and secant. 
VI. Independent Practice: [0-5 minutes]

Homework: Textbook: 
pg. 52-54 # 1, 8, 9, 15c, 15d, 15e, 15f



pg. 81 #3, 5 
STANDARDS: 

A-SSE.2

Use the structure of an expression to identify ways to rewrite it.


A-SSE.3

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression

A-REI.1

Explain each step in solving a simple equation as following from  the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to justify a solution method.
F-TF.3

(+) Use special triangles to determine geometrically the values of 

sine, cosine, tangent for /3, /4 and /6, and use the unit circle 

to express the values of sine, cosine, and tangent for x,  + x, and 

2 – x in terms of their values for x, where x is any real number.


F-TF.5

Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline.*
HS.TT.1   Use technology and other resources for assigned tasks.
Plans for Individual Differences: 
I will accommodate for differences with compacting. Can provide list of values we found after we find them for students that are slow writers. Students can explain to a partner how / why they graphed it the way they did. Can aid students on individual work before it is written on the board if needed. 
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