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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. 
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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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Using the sandwich theorem we conclude:  
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Corollary:    0cos1lim
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Examples: Evaluate each of the following limits: 
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Theorem: 

(1)   xx
dx
d cos)(sin = .      

(2)   xx
dx
d sin)(cos −= . 

(3) xx
dx
d 2sec)(tan = .       
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(4) xx
dx
d 2csc)(cot −=  

(5)  xxx
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d tansec)(sec =         

(6) xxx
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d cotcsc)(csc −=                                                          

 
Proof  of Theorem: 
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d cos)(sin = . 

Proof:  
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Theorem: 
 
(1)       ∫ +−= Cxdxx cossin

(2)  ∫ += Cxdxx sincos

(3)       ∫ += Cxdxx tansec2

(4)  ∫ +−= Cxdxx cotcsc2

(5)      ∫ += Cxdxxx sectansec

(6)  ∫ +−= Cxdxxx csccotcsc

(7)       ∫ += Cxdxx |sec|lntan

(8)  ∫ += Cxdxx |sin|lncot
 
 
The derivatives: Let           
    

)(xgu =
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(3) 
dx
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d )(sec)(tan 2= . 



 3

(4) 
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d )(csc)(cot 2−=  

(5) 
dx
duuuu
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duuuu
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d )cot(csc)(csc −=  

 
 
The integrals 
 
(1)  ∫ +−= Cuduu cossin

(2)  ∫ += Cuduu sincos

(3)  ∫ += Cuduu tansec2

(4)  ∫ +−= Cuduu cotcsc2

(5)  ∫ += Cuduuu sectansec

(6)  ∫ +−= Cuduuu csccotcsc

(7)  ∫ += Cuduu |sec|lntan

(8)  ∫ += Cuduu |sin|lncot
 
 
 
 
Problems: Find the derivatives of the following. 
 
1)  2cos3 xy =
2)  xxy 2sin2=
3)  xxxy tansec2 2−=

4) 
x
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+
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5)  xxxy 2csccot +=
6)  )ln(cos 2xy =
7)  θcosey =
8)  )tan( xey =
9)  )tanln(sec xxy +=

10) xy cos=  
11)  )sin(cos xy =
12)  )2(cot1 2 xy +=

13) 
t

ty
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cot1−
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Problems: Evaluate the following integrals. 
 
1)  ∫ dxx2sin

2) ∫ θθθ dcossin  

3) ∫ − 4)cos1(
sin

x
dxx  

4) ∫ x
dx

3cos2  

5) ∫ dx
x

xsin  

6)  θθθ d2sin∫
7)  ∫ dxxx sin

8) ∫ dx
x

x)sin(ln  

9)  ∫ dxxxx 22 tansec
 
Ex. Try this problem:  sinxe x d∫ x
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