3.5A   Derivatives Rules for the Sine and Cosine Functions


Use your calculator to graph the numerical derivative of  
[image: image131.jpg]Domain: x<-lorx>1

Range: OSyS‘n',yatg
y
————— —
y.= sectlx
ur
______________ 2 S ——
| I | o
=l 1 2

Domain: x<-lorx2>1

Range: —

(SIE]

Sysg,yato

(STE]

Domain: - <x<®

Range: O<y<m

3 —cotly

(STE]
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 What new function do you see?  Complete your derivative rule below for the sine function.


Now graph the numerical derivative of  
[image: image2.wmf].  
What new function do you see?  Complete your derivative rule for the cosine function.


[image: image3.wmf]                  
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Practice:

1.  Find the derivative function for  
[image: image5.wmf]
2. Write the equation of the tangent and normal line  to  
[image: image6.wmf]
3.5B   Rules for the Tangent, Cotangent, Secant, and Cosecant Functions

The remaining trigonometry function derivatives can be derived from their definitions.
    
[image: image7.wmf]
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[image: image9.wmf]


[image: image10.wmf]
Practice:

1.  Verify the derivative of the tangent and secant functions.

Find the derivative for each:
2.    
[image: image11.wmf]                             3.     
[image: image12.wmf]
3.6A   The CHAIN RULE for Derivatives

Many functions are composites where 
[image: image13.wmf] is the outer function and 
[image: image14.wmf] is the inner function of 
[image: image15.wmf].

            
[image: image16.wmf]       
The derivative process for these is called the CHAIN RULE:

[image: image1.wmf]
                                                      
      “The derivative of the outer function
[image: image17.wmf] with respect to 
[image: image18.wmf]                
                                                                                        TIMES  the  derivative of the inner function 
[image: image19.wmf].”
Practice:    Find the derivative function for each.

1.   
[image: image20.wmf]  where  
[image: image21.wmf]   
      2.     
[image: image22.wmf]    where   
[image: image23.wmf]
3.   
[image: image24.wmf]  
3.6B  The CHAIN RULE … more practice

This rule can be extended … if a function is a composite of more than two functions such as


[image: image25.wmf] ,    then      
[image: image26.wmf]
Often, you need to REWRITE the function to identify the order from the outside in.

Practice:    Find the derivative function for each.
1. 
[image: image27.wmf]

2.    
[image: image28.wmf]

3.     
[image: image29.wmf]

3.6C  The CHAIN RULE and Symbolic Manipulation

The table shows selected values of functions 
[image: image30.wmf] and  
[image: image31.wmf] along with the derivatives at these locations.
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For each function described below, determine 
     the value of its derivative at the given x-value.

1.   
[image: image37.wmf]
2. [image: image110.emf](
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4.

3.7A   The Implicit Differentiation  Method
Some curves like  
[image: image39.wmf]   cannot be written explicitly as a function of 
[image: image40.wmf].   (p. 157)           

This is an example of an Implicitly Defined Curve.  Often, these are the union of 2 or more functions.
To find the derivative of this type of curve,

 Treat 
[image: image41.wmf] as some differentiable function of 
[image: image42.wmf] (that we cannot determine)  & use the chain rule.

· Differentiate each term in the equation with respect to 
[image: image43.wmf].
· Collect terms with  
[image: image44.wmf]  on one side of the equation; move others to the opposite side.

· Factor out  
[image: image45.wmf],  then solve the equation for  
[image: image46.wmf].  
· This result is a formula for the slope of the curve at any point  
[image: image47.wmf] on the graph.

Practice:  Find the derivative of each.
      1.     
[image: image48.wmf] 
  

 2.     
[image: image49.wmf]
       

 3.     
[image: image50.wmf]
       

3.7B  Implicit Differentiation … more
1.    Find  
[image: image51.wmf]  for the implicitly defined curve on p. 157:        
[image: image52.wmf]   
2.    Write the equations for the lines tangent and normal to the curve  
[image: image53.wmf]  at  
[image: image54.wmf] .

3.    Find  
[image: image55.wmf]  for the curve  
[image: image56.wmf]
Summary of Derivatives so far … these all have the chain rule built in!
 c is a constant;   u  and  v  are differentiable functions of  x.

Basics:
[image: image112.emf](
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[image: image57.wmf]
the  POWER  Rule :
   
[image: image58.wmf]
the  CHAIN  Rule :
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the  PRODUCT  Rule :
  
[image: image59.wmf]
the  QUOTIENT  Rule :
   
[image: image60.wmf]
   TRIG  Derivatives :

  
[image: image61.wmf]
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3.8A  Inverse Function Derivatives         A Self-Guided Lesson
Review Inverse Function Properties on p. 37 – 39,  then answer the following prompts.

1. What types of functions will always have an inverse?




2. What is the definition of a one-to-one function?




3. What symbol is used for the inverse of 
[image: image66.wmf]?    ​​​​​​​​​​​​​​​​​​​​____________

4. Describe how to create the inverse function equation from the original 
[image: image67.wmf] equation.



5.   Describe the relationship between the graphs of 
[image: image68.wmf] and its inverse function.


6. The domain of 
[image: image69.wmf] is the   ______________   of the inverse function.
The range of 
[image: image70.wmf] is the   ______________  of the inverse function.

7. Describe the algebraic test used to verify that 
[image: image71.wmf] and 
[image: image72.wmf] are inverses. 

Derivatives (slopes) of a Function and its Inverse Function

Page 165:  Study the graphs of figure 3.52.   For any point on 
[image: image73.wmf] and its corresponding point on the inverse 
[image: image74.wmf], how are the slopes of the tangent lines to these functions related?

3.8B Derivatives of INVERSE TRIG Functions
    
[image: image75.wmf]
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If  u  is a differentiable function of  x,
 
[image: image78.wmf]           
[image: image79.wmf]            
[image: image80.wmf]
Practice:  Find the derivative of each with the triangle method … verify with the formula.

1.  
[image: image81.wmf]



2.

[image: image82.wmf]
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These are very obscure … very rarely used ...
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3.9A   Exponential and Logarithmic Functions … Base e

[image: image86.wmf]
· Graph   
[image: image87.wmf]  and its numerical derivative in bold.  What does the derivative function look like?

· Graph  the inverse  
[image: image88.wmf] and its numerical derivative.  What function does this look like?

In General, given that 
[image: image89.wmf] is a differentiable function of 
[image: image90.wmf], we now have two more derivative rules:





[image: image91.wmf]  
        and    
 
[image: image92.wmf]
Practice:  Find each derivative function.  State the domain if there are restrictions.

1. 
[image: image93.wmf]


2. 
[image: image94.wmf]
3. 
[image: image95.wmf]

4. 
[image: image96.wmf]
3.9B   NON - Base e  Functions
             Recall all the LOG RULES:           
[image: image97.wmf],             
[image: image98.wmf],             
[image: image99.wmf]
      
[image: image100.wmf]        
[image: image101.wmf]         
[image: image102.wmf]
[image: image120..pict]Suppose 
[image: image103.wmf] is some NON - e  positive base and 
[image: image104.wmf] is a differentiable function of 
[image: image105.wmf], then

[image: image121..pict]     
 

                              

                                                                                          and

Practice:  Find each derivative. State the domain if there are restrictions.

1.   
[image: image106.wmf]


2.  
[image: image107.wmf]
3.  
[image: image108.wmf]
4.  
[image: image109.wmf]
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