
Task 1. In the items "1", "2" "3", "4", find the derivatives of the given functions;  

in the item "5", find the derivative of the implicit function;  

in the item "6", calculate approximately the value of function at a given x by means 

of the differential;  

in the item "7", solve a problem using the geometrical meaning of the derivative. 
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7) Find the equation of line tangent to the curve xlnxy  , which is parallel to 

the straight line 05  xy . 
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7) Find the equation of line normal to the curve 
x

x
y

1
 , which is parallel to the 

straight line 032  xy . 
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7) Find the equation of line tangent to the curve xy  2 , which is perpendicular 

to the straight line 044  xy . 

 1.4.

 
 

    .,x,xxy;yxyx
;

tsin

t
y

,tlntx

;
x

siny;xcossiny;
xln

xsinxcose
y

xx

0113236)5)14)

3
3)32)

33
1)

222244

3
2

3





























 



7) Find the equations of lines tangent and normal to the curve 
1

1

3

2






x

x
y  at the 

point with abscissa 10 x . 

 1.5.  
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7) Find the equations of lines tangent and normal to the curve 
2

2 63

x

xx
y


  at 

the point with abscissa 30 x . 
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7) Find the equation of line tangent to the curve 
21

1

x
y


 , which is parallel to the 

straight line xy 2  . 
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7) 7) Find the equations of lines tangent and normal to the curve 
2

2

3

31

x

x
y




  at 

the point with abscissa 10 x . 

 1.8.
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7) Find the equation of line tangent to the curve xcosxy  , which is 

perpendicular to the straight line 03  xy . 
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7) Find the equation of line normal to the curve 
21 xey  , which is perpendicular 

to the straight line 042  xy . 
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7) Find the equation of line normal to the curve 3 1 xy   at the point with 

abscissa 10 x . 

 1.11.
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7) Find the equation of line tangent to the curve 
2

1


x
arcsiny , which is parallel 

to the straight line 052  xy . 
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7) Find the equation of line tangent to the curve arctgxy  , which is perpendicular 

to the straight line 032  xy . 
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7) Find the equation of line normal to the curve xarccosy 3 , which is 

perpendicular to the straight line 033  xy . 
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7) Find the equation of line tangent to the curve 
21 x

x
y


  at the point with 

abscissa 20 x . 
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7) Find the equation of line normal to the curve 21 xy   at the point with 

abscissa 00 x . 

 1.15. 
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7) Find the equation of line tangent to the curve xsinxy 2 , which is parallel to 

the straight line 09  xy . 
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7) Find the equations of lines tangent and normal to the curve 
4

1

2

3






x

x
y  at the 

point with abscissa 10 x . 
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7) Find the equations of lines tangent and normal to the curve 1 xey  at the 

point with abscissa ey 0 . 

 1.19. 
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7) Find the equation of line tangent to the curve xcosey  , which is parallel to the 

straight line 03  xy . 
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7) Find the equation of line tangent to the curve 53 23  xxy , which is 

perpendicular to the straight line 0162  yx .  

 1.21.
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7) Find the equations of lines tangent and normal to the curve  21 xlnxy   at 

the point with abscissa 10 x . 
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7) Find the equations of lines tangent and normal to the curve xcosxsiny   at 

the point with abscissa 40 x . 
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7) Find the equations of lines tangent and normal to the curve 
2

4 xxy   at the 

point with abscissa 10 x . 
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7) Find the equation of line tangent to the curve 
2

1
1

x
y  , which is parallel to the 

straight line 07322  xy . 
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7) Find the equations of lines tangent and normal to the curve arctgxxy   at 

the point with abscissa 10 x . 
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7) Find the equation of line normal to the curve xxy  , which is pependicular 

to the straight line 0534  xy . 
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7) Find the equations of lines tangent and normal to the curve 
4

2

2

3






x

x
y  at the 

point with abscissa 30 x . 
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7) Find the equations of lines tangent and normal to the curve 
3 2 1 xy  at the 

point with abscissa 10 x . 
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7) Find the equations of lines tangent and normal to the curve 
2xxey   at the 

point with abscissa 10 x . 
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7) Find the equations of lines tangent and normal to the curve 33 xxy   at the 

point with abscissa 10 x . 
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7) Find the equation of line tangent to the curve xlnxy   , which is parallel to 

the straight line 05  xy . 
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7) Find the equation of line normal to the curve 
x

x
y

1
 , which is parallel to the 

straight line 032  xy . 
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7) Find the equation of line tangent to the curve xy  2 , which is perpendicular 

to the straight line 044  xy . 

 

Task 2. Find the differential of the function: dy . 

 2.1.   2arcsin 1 ln 1 ,    0.y x x x x x      

 2.2.  2tg 2arccos 1 2 ,    0.y x x    

 2.3. 1 2 ln 1 2 .y x x x      2.4. 
2 2 2arctg 1 1.y x x x     

 2.5.  2arccos 1 1 2 ,    0.y x x     2.6. 
2 2ln 3 3.y x x x x      

 2.7.    arctg sh sh lnch .y x x x    2.8.     2 2arccos 1 2 .y x x   



 2.9.  2 4ln cos 1 cos .y x x    

 2.10.  2 2ln 1 1 arctg .y x x x x      
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Task 3. Find the derivative of the high order. 

 

 3.1. 𝑦 = (2𝑥2 − 7) ln(𝑥 − 1) , 𝑦𝐼𝐼𝐼−?   3.2.  2 23 ln ,    ?IIIy x x y    

 3.3. 
2cos ,    ?IIIy x x y       3.4. 
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 3.5. 2

3

log
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y y
x

      3.6. 𝑦 = (4𝑥3 + 5)𝑒2𝑥+1, 𝑦𝐼𝐼𝐼−? 

 3.7.  2 sin 5 3 ,    ?IIIy x x y      3.8. 𝑦 =  
ln 𝑥

𝑥2
, 𝑦𝐼𝐼𝐼− ? 

 3.9.   22 3 ln ,    ?IIIy x x y      3.10.  21 arctg ,    ?IIIy x x y    

 3.11. 𝑦 =  
2𝑥

𝑥3
, 𝑦𝐼𝐼𝐼− ?     3.12. 𝑦 = (4𝑥 + 3)2−𝑥, 𝑦𝐼𝐼𝐼−? 

 3.13. 𝑦 = 𝑒1−2𝑥 sin(2𝑥 + 3) , yIII−?   3.14. 
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 3.15. 𝑦 =  (2𝑥3 + 1) cos 𝑥 , 𝑦𝐼𝐼𝐼−?   3.16.  𝑦 =  (𝑥2 + 3) ln(𝑥 − 3) , 𝑦𝐼𝐼𝐼−? 

 3.17. 𝑦 = (1 − 𝑥 − 𝑥2)𝑒𝑥+1, 𝑦𝐼𝐼𝐼−?   3.18. 
1

sin 2 ,    ?IIIy x y
x

   

 3.19. 𝑦 =  (𝑥 + 7) ln(𝑥 + 4) , 𝑦𝐼𝐼𝐼−?   3.20. 𝑦 =  (3𝑥 − 7)3−𝑥, 𝑦𝐼𝐼𝐼−? 
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    3.22. 𝑦 = 𝑒
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       3.24. 𝑦 = 𝑥 ln(1 − 3𝑥) , 𝑦𝐼𝐼𝐼− ? 

 3.25. 𝑦 = (𝑥2 + 3𝑥 + 1)𝑒3𝑥+1, 𝑦𝐼𝐼𝐼−?  3.26. 𝑦 = (5𝑥 − 8)2−𝑥, 𝑦𝐼𝐼𝐼−? 

 3.27. 𝑦 =  
ln(𝑥−2)

𝑥+2
, 𝑦𝐼𝐼𝐼− ?    3.28. 𝑦 = 𝑒−𝑥(sin 2𝑥 − cos 3𝑥), yIII−? 

 3.29.   25 1 ln ,    ?IIIy x x y       3.30. 𝑦 =  
log3 𝑥

𝑥2
, 𝑦𝐼𝐼𝐼− ? 

 3.31. 𝑦 = (𝑥3 + 1)𝑒4𝑥, 𝑦𝐼𝐼𝐼−?    3.32  𝑦 =  
ln(2𝑥)

𝑥2
, 𝑦𝐼𝐼𝐼− ? 

 3.33 
2cos ,    ?IIIy x x y   



Task 4. Find the second order derivative of the function given parametrical 

equations: 
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Task 5. Find the limits using H’Lopital rule: 
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Task 6. Using the methods of differential calculus to investigate the following 

functions and plot their graphs 
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