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Section 24 
Derivative of a function 

The derivative of a function is the limit of the ratio of the increment of the function 
to the increment of the argument when the latter tends to zero. 
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The operation of finding the derivative of a function is called differentiation of the 
function. 
Differentiation rules: 
1).  cc   ,0'  constant; 
2).  xx   ,1'  variable 
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Derivative of a complex function     .  fxf  
Exercises: 
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(see after the rule) 
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To calculate the derivative of the product of three or more functions, it is 
appropriate to use the following rule: 
1) determine the derivative of the first factor; 
2) multiply it by the product of all other factors; 
3) add the derivative of the second factor multiplied by the product of the other two 
factors; 
4) add the derivative of the third factor multiplied by the product of the other two 
factors. 
That is, if  ,f  and g  differentiated functions, then 
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In cases of uncertainties of the form 
0

0  or 

  you can use the rule of L'Hôpital 

(French mathematician of the 18th century), which consists in the fact that the 
calculation of the limit of the ratio is replaced by the calculation of the limit of the 
ratio of the derivatives of the numerator and denominator. 
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If after the first derivatives of the numerator and denominator, an uncertainty of the 

form is again formed 
0

0  or 

 , you need to move on to other derivatives, etc. 
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Task. At what angle is the tangent axis OX inclined to 6723  xxxy  at the 
point  ?4 ;2    
Answer: .45  

Task. Write the equation of the tangent line to the graph 
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Task. Determine the dimensions of an outdoor pool with a square bottom volume 
32 м 3  so that less material goes to the cladding of its walls and bottom. 
Answer: 4 m, 2 m. 
Task. At what value of parameter a is the function 4,84,2 23  axxxy   has no 
extrema at critical points? 
Answer: .92,1a  
 
 


