Mathematical Reciprocals vs. Inverses

Look up the definition of the word reciprocal and write all mathematical definitions below.
Look up the definition of the word inverse and write all mathematical definitions below.

Compare and contrast these words mathematically.

Divide into 3 groups.

Group 1 will consider f(x) = sin x

Group 2 will consider f(x) = cos x

Group 3 will consider f(x) = tan x

1.  Make two GOOD scale drawings of your function on a graph with window 

      -10 ≤ x ≤ 10       and         −10 ≤ y ≤ 10

Be prepared to discuss the domain and the range of your function.

2.  On one drawing, use the definition of the word reciprocal to construct an accurate graph of the reciprocal of your function.  Write the name of that function on the graph.

Be prepared to discuss the domain and range of this new function.
3.  On the other drawing, and in a pastel color, use the definition of the inverse relation to construct an accurate graph of the inverse of your function – even though it may not be a function. 

4.  On the second drawing, in a darker color, draw the inverse function of your function. 
Be prepared to discuss the domain and range of this new function.

Homework Problems




Name___________________

I.  Evaluate each of the following:

1.  Sin-1 0.1262



2.  arcsin 0.1262

3.  csc 0.1262



4.  X if csc X=12.62

5.  Tan-1 5




6.  arctan 5

7.  cot 5




8. θ if cot θ = 5 
9.  Cos-1 −0.4721



10.  arcos −0.4721

11.  sec −0.4721



12.  y if sec y = −0.4721 

Sketch each of the following as transformations of functions you know.  State their domains and ranges, too.  

1.  f(x) = π + 4Cos-1 ½(x – 1)

2.  
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3.  F(x) = 
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4.  G(x) = 
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Mathematical Reciprocals vs. Inverses

Look up the definition of the word reciprocal and write all mathematical definitions below.

A multiplicative inverse : 1 divided by a number is that number’s reciprocal

Look up the definition of the word inverse and write all mathematical definitions below.

Inverse: Any element that, when combined with another element in a binary mathematical operation, will yield a specific number or element. 
Given any number x:

Additive inverse is -x

Multiplicative inverse is 1/x

Can also apply to functions, where an inverse function switches around the x and y terms, or an inverse matrix, which can be multiplied with it’s corresponding matrix to form the identity matrix.
Compare and contrast these words mathematically.

A reciprocal refers to a specific type of inverse, a multiplicative inverse, while inverse can apply to many different mathematical concepts and terms, depending on its use.
Divide into 3 groups.

Group 1 will consider f(x) = sin x

Group 2 will consider f(x) = cos x

Group 3 will consider f(x) = tan x

1.  Make two GOOD scale drawings of your function on a graph with window 

      -10 ≤ x ≤ 10       and         −10 ≤ y ≤ 10
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           y=sin(x)                       y=cos(x)                          y=tan(x)

Be prepared to discuss the domain and the range of your function.

y=sin(x)  x=all real #s ; -1 < y < 1
y=cos(x) x=all real #s ; -1 < y < 1
y=tan(x) x≠ π/2 + πk: k=integer ; y= all real #s
2.  On one drawing, use the definition of the word reciprocal to construct an accurate graph of the reciprocal of your function.  Write the name of that function on the graph.
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Be prepared to discuss the domain and range of this new function.
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          y=csc(x)                         y=sec(x)                          y=cot(x)
x ≠ πk : k=integer               x ≠ π/2 + πk: k=integer         x ≠ πk : k=integer 
1 < y < ∞ and -∞ < y < -1   1 < y < ∞ and -∞ < y < -1       y=all real #s  
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3.  On the other drawing, and in a pastel color, use the definition of the inverse relation to construct an accurate graph of the inverse of your function – even though it may not be a function. 

        y=sin-1(x)                       y=cos-1(x)                       y=tan-1(x)                            
         Blue=Arcsin(x)                 Blue=Arccos(x)                  Blue=Arctan(x)
4.  On the second drawing, in a darker color, draw the inverse function of your function. 
Be prepared to discuss the domain and range of this new function.

y=Arcsin(x)                            y=Arccos(x)               y=Arctan(x)
-1 < x < 1                            -1 < x < 1                x=all real #s

-π/2 < y < π/2                        0< y < π             -π/2 < y < π/2
Homework Problems




Name___________________

I.  Evaluate each of the following:

1.  Sin-1 0.1262=.1265


2.  arcsin 0.1262=.1265+2πk or 3.0151+2πk
3.  csc 0.1262=7.9450


4.  X if cscX=12.62(X=.0793+2πk or 3.0623+2πk
5.  Tan-1 5=1.3734



6.  arctan 5=1.3734+πk

7.  cot 5=-.2958



8. θ if cot θ = 5 (.1974 + πk
9.  Cos-1 −0.4721=2.0625


10.  arcos −0.4721=+-2.0625 + 2πk
11.  sec −0.4721=1.1228


12.  y if sec y = −0.4721 No answer
Sketch each of the following as transformations of functions you know.  State their domains and ranges, too.  
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1.  f(x) = π + 4Cos-1 ½(x – 1)

2.  
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-1 < x < 3                           x≠2k: k=integer
π < y < 5π                                  -∞ < y < -1 and 5 < y < ∞
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3.  F(x) = 
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4.  G(x) = 
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5/2 < x < 7/2                          x≠ π + 3πk : k=integer
-5π/2 < y < 3π/2                     -∞ < y < -10 and 2 < y < ∞
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