
Practice N  5 “Derivative  and its finding” 

 

 

The limit of the ratio of the function increment to the argument  

increment, while the last one approaches zero is called a derivative of the 

function  y f x  at a point x0 and is denoted as: 
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The elementary rules of derivatives calculation. 

Let the functions  u x  and  v x  have their derivatives u , v  at 

some definite point. Then the functions 
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also have their derivatives at this point which are calculated by the following 

formulas:  
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Let the function  u x  have the derivative  0xu x   at the point 0x , 

and the function  y f u  has its derivative  0y f u   at the corresponding 

point  0 0u x . Then the composite function   y f x  at the mentioned 

point 0x  will also have a derivative equal to the following 

     0 0 0
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or 

x u xy y u    . 

In other words the derivative of the composite function is equal to the 

product of the derivative of the given function with respect to the intermediate 



argument by the derivative of the intermediate argument with respect to the 

independent variable. 

The table of derivatives of the simplest elementary functions considering 

the argument u being some function of x is shown below. 

 

Table 1. Table of derivatives 
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Example. Find the derivative of the functions 
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Homework Answers 

 

Differentiate the following functions. 
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№ 3.39.  xy 2cos . x2sin . 



№ 3.40.  xxy 3cos
3

1
cos   

x3sin . 

№ 3.41.   xy sinsin .   xx cossincos  . 

№ 3.42.  
2

tg
x

y  . 

2
cos

2
tg4

1

2 xx


. 

№ 3.43. 
3 21ctg xy  . 

 3 223 22 11sin3

2

xx

x



 . 
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The logarithmic differentiation. Let the function  y f x  have its 

derivative  y f x   that is difficult to calculate using the previously described 

methods and formulas, but its natural logarithm  ln f x  is a function that can be 

easily differentiated. Then, in order to find the derivative, we should use the 

method of logarithmic differentiation which consists of taking the logarithm of 

the initial function  ln y ln f x  and then in differentiation it as an implicit 

function. Thus, if  ln y x , then  

 
y

x
y




  

whence we find 

 y y x    

or 

   y f x x   . 

Example. Find the derivative of a function tan xy x . 

It is power-exponential function. 

tan xln y ln x ;  ln y tan x ln x  . Calculate derivative from both parts 
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