Graphs of Inverse Trig Functions
Students will investigate and use inverse sine, inverse cosine, and inverse tangent functions and determine characteristics of the above functions and their graphs. (MM4A8b)
Recall: To obtain an inverse relation, switch the x and y values.

Notation (based on textbook used) sin-1(x) = arcsin(x), cos-1(x) = arccos(x), tan-1(x) = arctan(x)

	
(x, sin(x))

Domain: all reals          Range: [-1, 1]


	[image: image1.png]y = argsin (x)





(sin(x), x)

Domain: [-1, 1]             Range: all reals

	[image: image2.png]



(x, cos(x))

Domain: all reals          Range: [-1, 1]
	[image: image3.png]y =arccos (x)





(cos(x), x)

Domain: [-1, 1]                  Range: all reals

	[image: image4.png]



(x, tan(x))

Domain:  all reals except (π/2)n where n is an odd integer

Range: all reals


	[image: image5.png]y = argtan (x)





(tan(x), x)

Domain: all reals

Range:  all reals except (π/2)n where n is an odd integer




Notice: None of the inverse trig functions are functions! They fail the vertical line test!

We solve this problem by looking only at the principal values of sine, cosine, and tangent. 

	Function 
	Domain
	Range

	y = sin (x)
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	-1 ≤ y ≤ 1

	y = arcsin (x) or sin-1 (x)
	-1 ≤ x ≤ 1
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	y = cos (x)


	0 ≤ x ≤ π
	-1 ≤ y ≤ 1

	y = arccos (x) or cos-1 (x)


	-1 ≤ x ≤ 1
	0 ≤ y ≤ π

	y = tan (x)
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	All reals

	y = arctan (x) or tan-1 (x)
	All reals
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By restricting the domains and ranges, the inverse trig functions are actually functions (they pass the vertical line test! Yay!)
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	[image: image11.png]y = Argsin (x)
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	[image: image15.png]y = Arctan (x)







Use the following T-charts to help you graph and solve in this section.

y = sin(x)






y = sin-1(x)

	x
	-π/2
	-π/4
	0
	π/4
	π/2
	
	x
	-1
	
[image: image16.wmf]2

2

-


	0
	
[image: image17.wmf]2

2


	1

	 y
	-1
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	1
	
	y
	-π/2
	-π/4
	0
	π/4
	π/2


y = cos(x)






y = cos-1(x)

	x
	0
	π/4
	π/2
	3π/4
	π
	
	x
	1
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	-1

	 y
	1
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	-1
	
	y
	0
	π/4
	π/2
	3π/4
	π


y = tan(x)






y = tan-1(x)

	x
	-π/2
	-π/4
	0
	π/4
	π/2


	
	x
	
	-1
	0
	1
	

	 y
	und
	-1
	0
	1
	und
	
	y
	-π/2
	-π/4
	0
	π/4
	π/2


You try graphing below!
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