Section 4.2

Trigonometric Functions:  The Unit Circle

Section 4.2:  Trigonometric Functions:  The Unit Circle 
The Unit Circle:  A circle of radius 1 whose center is positioned at the origin of the rectangular coordinate system.  The equation of this circle is  x 2 + y 2 = 1.
1)
Trigonometric Functions of Real Numbers Defined Using the Unit Circle.

	
	
	
	
	

	sint
	=
	y/1
	=
	y

	
	
	
	
	

	cost
	=
	x/1
	=
	x

	
	
	
	
	

	tant
	=
	y/x
	
	

	
	
	
	
	

	csct
	=
	1/y
	
	

	
	
	
	
	

	sect
	=
	1/x
	
	

	
	
	
	
	

	cott
	=
	x/y
	
	

	
	
	
	
	








2)
 Find Values of Trigonometric Functions Using the Unit Circle.

a.
Example 1:  Use the unit circle and trigonometric definitions to find:

	sint
	=
	y
	= 
	________

	cost
	=
	x
	=
	________

	tant
	=
	y/x
	=
	________

	csct
	=
	1/y
	=
	________

	sect
	=
	1/x
	=
	________

	cott
	=
	x/y
	=
	________





b.
Example 2:  Find sin (/2, cos (, tan 3(/2, sec 2(, csc (/2, cot (/2.

[image: image1]
3)
The Domain & Range of the Sine & Cosine Functions.

a.
What values of t  are allowed for sint ?
___________________________

What kind of answers do you get?
______________________________
b.
What values of t  are allowed for cost ?
__________________________

What kind of answers do you get?
______________________________
c.
The domain and range of  sint  and  cost  are the same:

	Domain:  (-(,()        Range:  [–1, 1]


4)
Exact Values of the Trigonometric Functions at t = (/4.

	sin (/4
	=
	1/√2
	=
	√2/2
	
	csc (/4
	=
	√2

	cos (/4
	=
	1/√2
	=
	√2/2
	
	sec (/4
	=
	√2

	tan (/4
	=
	1
	
	
	
	cot (/4
	=
	1


Remember these ratios:
for a 45°:45°:90°:  1:1: √2


for a 30°:90°:60°:  1:2: √3
5)
Even & Odd Trigonometric Functions.

a.
Definition:
A function is called even if  f (–t ) = f (t )


A function is called odd if  f (–t ) = –f (t )

b.
cost and sect are even
sint and csct are odd
tant and cott are odd

You can use right triangle trigonometry

on the unit circle to show the above.

c.
Example 3:  Find cos -(/3, tan -(/3, sin -(/3
6)
Recognize and use fundamental identities.
a.
The reciprocal identities:

	
	
	
	
	
	
	

	sin t
	=
	1/csct
	and
	csct
	=
	1/sint

	
	
	
	
	
	
	

	cos t
	=
	1/sect
	and
	sect
	=
	1/cost

	
	
	
	
	
	
	

	tan t
	=
	1/cott
	and
	cott
	=
	1/tant

	
	
	
	
	
	
	


b.
The quotient identities:
	
	
	
	
	
	
	

	tant
	=
	sint/cost
	and
	cott
	=
	cost/sint


c.
Example 4:  Given sint = 1/2  and  cost = √3/2, find the value of each of the four remaining trigonometric functions.

d.
The Pythagorean identities:  The unit circle has equation  x 2 + y 2 = 1, it follows:

	

	sin2t + cos2t = 1

	1 + tan2t = sec2t

	1 + cot2t = csc2t


e.
If you know the value of one trig function and the quadrant in which the angle lies, you can figure out the other five trig functions.

f.
Example 5:  Given that  sint = 3/5  and  0 ≤ t ≤ π/2, find the value of  cost  using a trigonometric identity.

7)
Periodic Properties
a.
Since t and (t ± 2π n) are coterminal, it follows that

	

	sin(t ± 2π n) = sint    and    cos(t ± 2π n)  =  cost

	


b.
It is also true that

	

	tan(t ± π n) = tant

	


c.
Example 6:  Find cos 9(/4.

8)
Using a Calculator to Evaluate Trigonometric Functions.
a.
Example 7:  Use a calculator to obtain the approximate value of:  (be careful of mode settings)

1)
sin π/4
2)
tan 30°
3)
cot 1.6 (is this radian measure








         ordegrees?)

4)
cos π/4
5)
sec 43°
6)
csc 125°
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