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Unit 13:  Periodic Functions and Trig 
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terminal side

initial side

20

 

 

 

 

 
Warm Up:  

 

 
 

An angle is in standard position when the vertex is at the origin and one ray is on the positive x-axis. The ray on 

the x-axis is the initial side of the angle; the other ray is the terminal side of the angle.  

 

 Standard position 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

To measure an angle in standard position, find the amount of rotation from the initial side to the terminal side.  

 

 

Examples:  

1. Find the measure of the angle.  

 

 

 

 

 

 

 

 

 

2. One full rotation contains 360

. How many degrees are in one quarter of a rotation? In one half of a 

rotation? In three quarters of a rotation? 

 

Unit 12: Standard Position and Coterminal Angles (D1) 
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+120

-120

 

 

 

 

The measure of an angle is positive when the rotation from the initial side to the terminal side is in the 

counterclockwise direction. The measure is negative when the rotation is clockwise.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch each angle in standard position. 

 

3.    36

     4. 315


      5. -150


 

 

 

 

 

 

 

 

 

 

 

6. 48

      7. 310


     8. -170


 

 

 

 

 

 

 

 

 

9. 1000

     10. -1000


     11. 180


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Coterminal angles: two angle in standard position that have the same terminal side 

 

 

 

 

 135

 

 

 

 

 -225

 

 

 

 

 

 

 

 

 

 

Find the measure of an angle between 0

and 360


 coterminal with each given angle.  

 

12. -100

     13. 372


    14. -20


 

 

 

 

15. -60

     16. -15


    17. 421


 

 

 

 

 

18. -225

     19. 482


    20. 409


 

 

 

 

 

21. -145

     22. 484


    23. -38


 

 

 

 

Closure:  

 

 

1.    2.  

 

 

3.    4.  
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1

0.5

-0.5

-1

-1 1

 

 
Warm Up: 

 

 
 

1.     2.     3.  

 

 

 

A unit circle has a radius of 1 unit and its center at the origin of the coordinate plane. Points on the unit 

circle are related to periodic functions (you’ll read more about periodic functions at a later date) 

 

 

  

 

 

 

 

 

 

 

 

 

                

 

Sine and Cosine of an Angle 

Suppose an angle is standard position has measure . The cosine of  (cos ) is the x-coordinate of the 

point at which the terminal side of the angle intersects the unit circle. The sine of  (sin  ) is the y-

coordinate.  

 

Example: 

1. Find the cosine and sine of each angle. (see unit circle handout) 

 

  

 

 

 

 

 

 

 

 

 

 

 

Unit 12: The Unit Circle (D2) 

Radius = 1 unit 

In summary:  

 

sin
y

r
    cos

x

r
   

 

tan
y

x
   
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Unit 12: The Unit Circle 
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i ntercepted

arc

central

angle

r

r 1 radi an

 

 

 

Warm Up 

 
 

1.    2.    3.  

 

 

 

A central angle of a circle is an angle with a vertex at the center of a circle. An intercepted arc is the 

portion of the circle with endpoints on the sides of the central angle and remaining points within the 

interior of the angle 

 

 

 

 

 

 

 

 

 

When a central angle intercepts an arc that has the same length as the radius of the circle, the measure of 

the angle is defined to be one radian.  

Radians, like degrees, measure the amount of rotation from the initial side to the terminal side.  

 

 

  

 

 

 

 

 

 

Because the circumference of a circle is 2 r , the circumference of the unit circle is 2 meaning there are 

2 radians in the unit circle. . Since 2 =360  , and therefore  radians =180  , you can use the 

proportion  

  
180

d r radians

radians




  to convert between degrees and radians.  

 

Examples: 

1. Find the radian measure of each angle  

a. 60    b. 85       c. 45   

 

 

Unit 12: Radian Measures  (D3) 
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2. Find the degree measure  

a. 
5

2


   b. 

3

6


    c. 

13

6


 

 

 

Basically, when solving the proportion, you are cross-multiplying. So we can shorten the proportion to: 

To convert degrees to radians  
180

radians
   To convert radians to degrees  

180

radians



 

 

Convert: 

1. 95         2. 
2

3


 

 

 

Closure:  
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Unit 12: Review  and Arc Length (D4)  
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Arc Length: You can find the length of an intercepted arc by using the proportion 

 

  OR   

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For a circle of radius r and a central angle of measure 

  (in radians), the length s of the intercepted arc is 

s r  
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Unit 12: Interpreting the Sine Curve (D6)  
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Definitions to become familiar with given sin , 0, 0,y a b with a b and in radians     

 

1. cycle:  

 

 

 

 

 

2. period:  

 

 

 

 

 

3. amplitude 

 

 

Example:  

 

1. Sketch one cycle of 
1

sin 2
2

y   

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Sketch one cycle of 1.5sin 2y   

 

 

 

 

 

 

 

 

Unit 12: Graphing the Sine Curve (D7)  
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Unit 12: Graphing the Sine Curve (D7: homework assignment )  
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Unit 12: The Cosine Function (D8)  
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Unit 12: The Cosine Function  
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Tangent: the y-coordinate of the point where the line containing the terminal side of the angle intersects the 

tangent line x=1. 

 

  Tan  =
sin

cos




 

 

The period of a sine and cosine graph = _____, while the period of tangent graph = ____. 

 

 

 

 

 

 

 

 

 

 

 

 

Tangent facts: 

tan , 0y a b with b and in radians    

 
2


 is the period of the function 

 One cycle occurs in the interval from 
2 2
to

b b

 
  

 There are vertical asymptotes at each end of the cycle 

 

Examples: 

1. Sketch a cycle for the graph of tany   

 

 

 

 

 

 

 

 

 

 

2. Sketch a cycle for the graph of tan 3y   

 

  

 

 

 

 

Unit 12: The Tangent Function (D9)  
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3. Evaluate the following: 

a. tan
2


 

 

 

b. 
3

tan
4

  
 

 

 

 

c. tan
4

  
 

 

 

 

d. 
3

tan
2

 
 
 

 

 

 
 

 

   
 

 

 

 
 

 
 

 

Closure: How is the graph of the tangent function similar to the graph of the sine function and cosine function? 

How are they different? 
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The following are reciprocal trig functions:  

 

 

Degree   Radian  Sin( ) Cos( ) Tan( ) Csc( ) Sec( ) Cot( ) 

0   

 

       

30   

 

       

45   

 

       

60   

 

       

90   

 

       

120   

 

       

135   

 

       

150   

 

       

180   

 

       

210   

 

       

225   

 

       

240   

 

       

270   

 

       

300   

 

       

315   

 

       

330   

 

       

360   

 

       

Unit 12: Reciprocal Trig Functions (D10)  

1
csc

sin



    

1
sec

cos



     

1
cot

tan



    

  


