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Chapter 

Derivatives and Integrals of Trigonometric Functions

In this Chapter we shall look at the derivatives and integrals of trigonometric functions. The derivative of the sine and cosine functions depend on the following limit theorems.
Lemma:  (a) 
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Theorem:  
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Proof:  In the unit circle of the graph, we have:

Area of triangle OAC <Area of the sector OAC <Area of triangle OBC
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  (divide by sin x)
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Using the sandwich theorem we conclude: 
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That is  
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Corollary:    
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Examples: Evaluate each of the following limits:

(1) 
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(2) 
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Theorem:

(1)   
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Proof  of Theorem:

(1)   
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Proof: 
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Theorem:

(1) 
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The derivatives: 
If 
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we may use the chain rule to differentiate with respect to x
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The integrals
(1) 
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Problems: Find the derivatives of the following.

1) 
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Problems: Evaluate the following integrals.

1) 
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Ex. Try this problem: 
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