Section 4.7

Inverse Trigonometric Functions, Page 1

 Section 4.7:  InverseTrigonometric Functions 
1)
Objective 1:  The Inverse Sine Function.

a.
Restrict domain of sine function to [-π/2, π /2] so that the inverse sine function exists.


Range is still [-1, 1]
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y  =  sin x

y  =  sin x

y  =  sin-1x
Domain:
(-∞ , ∞ )
Domain:
[-π/2, π/2]
Domain:
[-1, 1]


Range:
[-1, 1]
Range:
[-1, 1]

Range:
[-π/2, π/2]
b.
Denoted by:  y = sin-1x  or  y = arc sin x.

c.
It means:  Find the angle whose sine is x.

d.
Domain:  [-1, 1]    Range:  [-π/2, π/2]
e.
Graph y = sin-1x using radian mode & window settings: 
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	x min = -1.2
	
	y min = - π/2 – .1

	x max = 1.2
	
	y max = π/2 + .1

	x scale = .25
	
	y scale = π/8


f.
Find the angle θ associated with each sine value.

	1.  θ = sin-1(0)=  ____________
	2.  θ = sin-1(1/2) = __________
	3.  θ = sin-1(-1) = ____________

	4.  θ = sin-1(√2/2) = _________
	5.  θ = sin-1(-1/2) = __________
	6.  θ = sin-1(-√3/2) = _________


2)
Objective 2:  The Inverse Cosine Function.

a.
Restrict domain of cosine function to [0, π] so that the inverse cosine functions exists.


Range is still [-1, 1].

[image: image5.wmf][image: image6.wmf]1

-1

[image: image7.wmf]



π



π

y  =  cos x
y  =  cos x


y  =  cos-1x
Domain:
(-∞ , ∞ )
Domain:
[ 0, π ]
Domain:
[-1, 1]

Range:
[-1, 1]
Range:
[-1, 1]
Range:
[ 0, π ]
b.
Denoted by:  y = cos-1x  or  y = arc cos x.
c.
It means:  Find the angle whose cosine is x.

d.
Domain:  [-1, 1 ]    Range:  [ 0, π ]
e.
Graph  y = cos-1 x  using radian mode & window settings: 
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	x min = -1.2
	
	y min = -.1

	x max = 1.2
	
	y max = π + .1

	x scale = .25
	
	y scale = π/8


f.
Find the angle θ associated with each cosine value.

	1.  θ = cos-1(0) = ______________
	2.  θ = cos-1(1/2) = ___________
	3.  θ = cos1(-1) = ____________

	4.  θ = cos-1(√2/2) = _________
	5.  θ = cos-1(-1/2) = __________
	6.  θ = cos-1(-√3/2) = ________


3)
Objective 3:  The Inverse Tangent Function.

a.
Restrict domain of tangent function to (-π/2, π/2) so that the inverse tangent function exists.


Range is still (-∞ , ∞ ).
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y  =  tan x
y  =  tan x


y  =  tan-1x

Domain:
R  except odd
Domain:
(-π/2, π/2)
Domain:
(-∞ , ∞ )



multiples of π/2


Range:
(-∞ , ∞)
Range:
(-∞ , ∞)
Range:
(-π/2, π/2)
b.
Denoted by:  y = tan-1x  or  y = arc tan x.

c.
It means find the angle whose tangent is x.

d.
Domain:  (-∞ , ∞ )    Range:  (-π/2, π/2)
e.
Graph  y = tan-1 x  using radian mode & window settings: 
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f.
 Find the angle θ associated with each tangent value.

	1.  θ = tan-1 (0) = ____________
	2.  θ = tan-1(1) = ____________
	3.  θ = tan-1(-1) = ___________

	4.  θ = tan-1(√3/3) = ________
	5.  θ = tan-1(√3) = __________
	6.  θ = tan-1(-√3) = _________


4)
Objective 4:  Use a Calculator to Evaluate Inverse Trigonometric Functions.

a.
Find the inverse sine, cosine and tangent buttons on your calculator (mode?).  Practice obtaining approximate values for:
	1.  sin-1(.63) = ______________
	2.  sin-1(-.78) = _____________
	3.  cos-1(.43)= ______________

	4.  cos-1(√7/5) = ____________
	5.  tan-1(-25) = _____________
	6.  tan-1[-(4639)(1/2)] = ________


5)
Objective 5:  Find Exact Values of Composite Functions with Inverse Trigonometric Functions.

a.
Remember that


f ( f –1(x)) = x  where x is in the domain of  f –1

f –1( f (x)) = x  where x is in the domain of  f
b.
Inverse Properties:
The Sine Function and Its Inverse:

	sin(sin-1(x))
	=  x
	  for every  x  in the interval  [-1,1]

	sin-1(sin x)
	=  x
	  for every  x  in the interval  [-π/2, π/2]


The Cosine Function and Its Inverse:

	cos(cos-1(x))
	=  x
	  for every  x  in the interval [-1,1]

	cos-1(cos x)
	=  x
	  for every   x in the interval [0, π]


The Tangent Function and Its Inverse:

	tan(tan-1(x))
	=  x
	  for every real number  x

	tan-1(tan x)
	=  x
	  for every  x  in the interval (-π/2, π/2)


d.
Example problems from the book, Section 4.7, pages 522 – 523 2nd ed or page 547:

	32.
	cos(cos-1.57) = .57

	34.
	cos-1[cos(2π/3)] = 2π/3

	36.
	cos-1[cos(4π/3)] = 2π/3  (you must evaluate cos 4 π/3 first.  Why?)

	38.
	tan(tan-1 380) = 380  (note 380 is not an angle)

	40.
	tan-1[tan(-π/3)] = -π/3

	42.
	tan-1[tan(3π/4)] = -π/4

	44.
	cos-1[cos(2π)] = 0

	46.
	cos[cos-1(3π)] is not defined.  (note 3π is not an angle and is greater than 1)

	48.
	sin[tan-1(7/24)] = 7/25  (draw a sketch 1st quadrant)

	52.
	cos[sin-1(-4/5)] = 3/5  (draw a sketch, 4th quadrant)

	58.
	tan[cos-1(-1/4)] = -√15  (draw a sketch, 2nd quadrant)

	62. (64.)  
	sin(tan-1x) = x/( x2 + 1)1/2  (draw a sketch)

	64. (68.)
	sec[cos-1(1/x)] = x  (draw a sketch)

	66. (72.)
	cot{sin-1[(x2 – 9)1/2/x]} = 3/(x2 – 9)1/2  (draw a sketch)
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