2.5 Trig Functions -- Unit Circle

HOMEWORK: Practice completing the entire unit circle with angles in radian measure with their corresponding (x, y) coordinates. 
Sec 2.5: 1, 9-14
Complete the Unit Circle Worksheet

Complete remaining examples from the lecture notes

Read Sec 2.4. 

UNIT CIRCLE: A point (x, y) is on the unit circle (circle with radius 1) if 
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If we draw our common angles on the unit circle we get
If we put these all together and use symmetry, we get the UNIT CIRCLE! It is EXTREMELY IMPORTANT that you memorize and know the exact values of all details on the unit circle.





THEOREM: If θ is an angle in standard position and P=(a, b) is a point on the terminal side of θ that is on the circle x2+y2=r2

sin(   = b / r

    
cos (  = a / r    

csc (   = r / b (b  ( 0)  
sec (  = r / a (a ( 0) 
tan (  = b / a   (a ( 0)
cot (   = a / b (b  ( 0)



*** Unit Circle Applications: To be on the unit circle, the radius MUST be equal to 1!
Let t be a real number and (x, y) be a point on the unit circle.

(NOTE: this means 
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 and r = 1)

sin t = y/1 = y



csc t = 1 / y    (y (  0)

cos t = x/1 = x



sec t = 1 / x    ( x (  0)

tan t = y / x  (x ( 0)


cot t = x / y    (y ( 0) 

Note: The unit circle is just a special case of this general theorem!

Example: 

A) Find the values of the trig functions corresponding to (-4/5, 3/5)


sin θ =



csc θ =  


cos θ = 



sec θ = 


tan θ =



cot θ =

NOTE: If θ is on the unit circle, then r = 1 so sinθ=b,  cosθ = a, and tanθ=b/a! THIS IS ONLY TRUE on the unit circle!

If the point is not on the unit circle, then r ≠ 1 so we must use the general Theorem above. We will see examples of this in section 2.4. In this case we must find r using the Pythagorean theorem.  If you are unsure if a point is on the unit circle, you can use the pythag. Thm. to check and see if it satisfies 
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B) Assume that (a, b) are the coordinates of a point on the unit circle at the angle θ. Find the coordinates of 

P(θ +(  ) = 


P((  -  θ) =


P(-θ)   = 

C) Find the values of the following trig functions:

sin((/4)

cos(2(/3)

tan((/6)

csc(4(/3)

sec(11(/6)

D) Give the coordinates of 

5(/6

5(/4

3(/2

SPECIAL VALUES of Trig functions: You MUST have the values of all of the trig functions at the common angles MEMORIZED!
	angle
	sin t
	cos t
	tan t

	sec t
	csc t

	cot t

	
	
	
	
	
	
	

	0
	
	
	
	
	
	

	(/6
	
	
	
	
	
	

	(/4
	
	
	
	
	
	

	(/3 
	
	
	
	
	
	

	 (/2
	
	
	
	
	
	

	2(/3
	
	
	
	
	
	

	3( /4
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	7(/6
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	4(/3
	
	
	
	
	
	

	3( /2
	
	
	
	
	
	

	5(/3
	
	
	
	
	
	

	7( /4
	
	
	
	
	
	

	11(/6
	
	
	
	
	
	

	2 (
	
	
	
	
	
	

	
	
	
	
	
	
	


Signs of the trig functions in various quadrants:

In general, 

     (-, +)




(+, +)

   sin( and csc ( >0


sin( and csc ( >0

   cos(, sec( <0


cos(, sec( >

    tan(, cot(  <0


tan(, cot(  >0



(-, -)




(+, -)
sin( and csc ( < 0

sin( and csc ( < 0

cos(, sec( < 0


cos(, sec( > 0

tan(, cot(  > 0


tan(, cot(  <0

PROPERTIES:
FUNCTION
DOMAIN




RANGE
sinθ, cosθ

all reals





[-1, 1]
tanθ, secθ

all reals except (/2 + kπ (k integer)  
cotθ, cscθ

all reals except (k  (k an integer)   
| sin t | < 1;
 | cos t |  < 1;
| sec t | > 1; 
| csc t | > 1

RECIPROCAL identities:
sec t = 1 / cos t

csc t = 1 / sin t

cot t = 1 / tan t

Periodic Functions: A function if said to be periodic if 
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 for all θ in the domain of f.  The smallest number p for which f is periodic is called the period of f

Period of trig functions:
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Even and Odd trig functions:

cosine and secant are even
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sine, cosecant, tangent and cotangent are odd functions
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Coterminal Angles: Two angles are said to be coterminal if they have the same initial and terminal sides.

Example:
 The following are coterminal

20º, 380º, 740º, 1100º, -340º, -700º, -1060º . . .

π/3, 7π/3, 13π/3, 19π/3, -5π/3, -11π/3 . . .

Any angle +/- k*360º or +/- k*2π will be coterminal.

We can use this idea to evaluate trig functions of angles coterminal to angles on the unit circle.
Sometimes the angles you are interested in are not on the unit circle.  As long as they are coterminal to angles on the unit circle, we can still use this method.  We will learn later in the course how to evaluate trig functions exactly at angles not on the unit circle.  ALL ANSWERS MUST be given EXACTLY unless a decimal is specified. DO NOT use a calculator!
Example: Find 4 angles coterminal to 
a) (/3







b) 3π/5

Example: Give the coordinates of the point on the unit circle that corresponds to 
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Example: Find the exact value of (Show your work)
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Examples:  Find the exact value of the following.
sin(13(/6)

cos(-9(/2)

cos(-(/3)

tan(-(/4)
Cos(16(/3)


Tan(495º)

Sec(-31(/6) 
Find all t such that 
(show all work)
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