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Individual homework N2 

I-st semester.  Тopic 2: Derivative of a function 

 

Tasks 1,2,3,4 are estimated with 1.5 points 

Tasks 5,6 are estimated with 2 points,  

Deadline -2020_01_ 12  ( 1 December) 

 

Task 1. Find the derivative of the function: 

1.1.  3 4sin5 1y arctg x x x    ; 

1.2.  
21

arccos 3 ln(1 x )y tg x
x

    ; 

1.3.  
42 sin 53arcsin 3x xy x ctg e   ; 

1.4.  

1

2 23 5 ln(x 9)xy arcctg x x     ; 

1.5.  
4 5

4
2

sin 1tg xy x e
x

    ; 

1.6.  
4 33 cos 7 x arcsinxy x   ; 

1.7.  

1

2cos 3
ctg

xy x e arctg x   ; 

1.8.  
3 43
2 sin 1y arctg x tg x

x
    ; 



1.9.  2 7cos5 ln(1 10 )y arcctg x x x    ; 

1.10. 
41 2 31

tg arcsinxy e x
x

   ; 

1.11. 
sin

3 2

3 5
5 ln( 4)

1

xe
y tg x x x

x
    


; 

1.12. 
2

4 sin 3
ln( 5)

arctgx
y ctg x x

x
  


; 

1.13. 3 4

2

1
sin arccos 5y x tg x

x
   ; 

1.14. 
2 41

arcsin 3 cos 3xy x
x

   ; 

1.15. 
3sin 5

3
4 1

1 xy e arctg
x x

    ; 

1.16. 
3

25 5
2

arcsin

x x
y tg x

x

   ; 

1.17. 2 4

3

2
ln( 9) cos 3 arccosy x x x

x
     ; 

1.18. 
2 1

cos
4arcsin 1 3 xy x ctg x e    ; 

1.19. 34 1 cos 5
arcsin3

tg xe
y x

x
   ; 

1.20. 
3

cos

4

2
2

ln(1 3 )

x arcctg x
y

x
 


. 

Task 2.Find the derivative of the power-exponential function: 

2.1.  

7

31
arcsin

x
tg

y
x

 
  
 

;     2.2.  

3arcsin 2

2

1
x

y tg
x

 
  
 

; 

2.3.   
2 1

cos
arctg3x xy  ;     2.4.  

3 4

arccos3x
tg

xy  ;  

2.5. 

4cos 5

1
x

y ctg
x

 
  
 

;      2.6. 

arccos2

2

1
x

y ctg
x

 
  
 

; 

2.7.  
2 1

arcsin 3x
ctg

xy  ;      2.8. 

arcsin

4cos
4

x
x

y
 

  
 

; 

2.9.  
2cos

2arcsin e
x

xy  ;      2.10. 

3cos
1

arctg

x

y
x

 
  
 

; 

2.11.  2x sin 5x
arctg x

y   ;     2.12. 

3cos
31

arcsin

x

y
x

 
  
 

; 



2.13. 

2 1

2cos
2

arctg x
x

y



 
  
 

;     2.14. 

7

71
ln 1

x
ctg

y
x

  
   

  
; 

2.15.  
1

arccos
(3 1) xy tg x  ;     2.16. 

5sin
5

3

1
arctg

x

y
x

 
  
 

; 

2.17.  
4

2 3e 3x
arctg x

xy   ;     2.18.  2ln
arctg x

y x ; 

2.19. 

arccos2x

2
ctgy

x

 
  
 

;     2.20.   2

2
arcsin

3 2tg 4x x xy   . 

Task 3. Geometric application of the derivatives 

3.1 Find the equation of the tangent to the curve 2y x   perpendicular to the 

straight line 4 4 0y x   . 

3.2 Find the equations of the tangent and the normal to the curve 
2

3

1

1

x
y

x





 at the 

point with the abscissa 0 1x   . 

3.3. Find the equation of the tangent and normal to the curve 
2

2

3 6x x
y

x

 
  at the 

point with the abscissa 0 3x  . 

3.4.Find the equations of the tangent and the normal to the curve 
2

2

1 3

3

x
y

x





 at the 

point with the abscissa 0 1x  . 

3.5 Find the equation of the tangent to the curve y x cos x  , perpendicular to the 

straight line 3 0y x   . 

3.6. Find the equation of the normal to the curve 
21 xy e  , perpendicular to the 

straight line 2 4 0y x   . 

3.7. Find the equation of the tangent to the curve 
1

2

x
y arcsin


 , parallel to the 

straight line 2y-x+5=0. 

3.8. Find the equation of the tangent to the curve arctany x=  perpendicular to the 

straight line 2 3 0y x   . 

3.9. Find the equation of the normal to the curve 3y arccos x  perpendicular to 

the straight line 3 3 0y x   . 



3.10. Find the equation of the normal to the curve 21y x   at the point with the 

abscissa 0 0x  . 

3.11. Find the equation of the tangent to the curve 2y x sin x   parallel to the 

straight line 9 0y x   . 

3.12.Find the equations of the tangent and the normal to the curve 1xy e   at  the 
point with the ordinate 0y e . 

3.13. Find the equation of the tangent to the curve 3 23 5y x x    perpendicular 
to the straight line 2 6 1 0x y   .  

3.14. Find the equation of the tangent and the normal to the curve  21y x ln x    

at the point with the abscissa 0 1x  . 

3.15. Find the equations of the tangent and the normal to the curve 
2

4x xy   at the 

point with the abscissa 0 1x  . 

3.16.Find the equations of the tangent and the normal to the curve y sin x cos x   
at the point with the abscissa 0 4x  . 

3.17. Find the equation of the tangent to the curve 
2

1
1y

x
   parallel to the straight 

line 2 32 7 0y x   . 

3.18. Find the equations of the tangent and the normal to the curve y x arctgx   
at the point with the abscissa 0 1x  . 

3.19.Find angle between curves xy   , and   2xy   

3.20. Find the equation of the normal to the curve y x x   perpendicular to the 

straight line 4 3 5 0y x   . 

Task 4. Find the derivative of the function presented by 

parametric equation: 

4.1. 

2

ln

1

x t

y
t








;      4.11. 

5

5

sin

cos

x t

y t

 



; 

4.2. 

3

3

sin

cos

x t

y t

 



;      4.12. 

3

2

1

1

x t

y t t

  


  
; 



4.3. 

2

4

lnx t t

y t

  



;      4.13. 

3

2

3

1

1

t
x

t

t
y

t


 


 
 

; 

4.4. 
cos

sin

x t t

y t t

 


 
;      4.14. 

2ln(1 )

x arctgt

y t




 
 

4.5. 

3

4

1

1

t
x

t

t
y

t


 


 
 

;      4.15. 
2 xx

y x

 




; 

4.6. 
2ln(1 )

x arctgt

y t




 
;     4.16. 

2

2

sin

cos

x t t

y t t

 



; 

4.7. 

2

3

4

4

t
x

t

t
y

t


 


 
 

;      4.17. 

3

3

xx e

y x

 




; 

4.8. 

4

3

1

x t

y
t

 






;      4.18. 
sin 3

cos3

t

t

x e t

y e t

 



; 

4.9. 

22

2 (1 t)t

x t t

y e

  


 
;     4.19. 

4

4

3 xx

y x

 




; 

4.10. 
sinx t

y t

 




;      4.20. 

2

1

1

x tg
t

y
t





 


. 

 

Task 5. Calculate the extrema of the function: 

5.1. 
2

3 2x
y

x


 ;       5.11. 

ln x
y

x
 ; 

5.2. 
2

1

x
y

x



;       5.12. 

2

4

( 1)

x
y

x



; 

5.3. 
2

2 1

x
y

x



;       5.13. 

2 2
y x

x
  ; 



5.4. 
2

2 1

( 1)

x
y

x





;       5.14. 

2 2 2

1

x x
y

x

 



; 

5.5. 
2

2

1

x
y

x



;       5.15. 

2

2

1

x
y

x



; 

5.6. 
23

1

x
y

x



;       5.16. 

2

8

4

x
y

x



; 

5.7. 
22

3

x
y

x



;       5.17. 

24

1

x
y

x



; 

5.8. 
23

x
y

x



;       5.18. 

2

3

x
y

x



; 

5.9. 
3

2

2

1

x
y

x



;       5.19. 

2

2

1

1

x
y

x





; 

5.10. 
xe

y
x

 ;       5.20. lny x x  . 

Task 6. Calculate the limits using the L’Hopital rule: 

6.1. 
3

0 2 2x

sin x
lim

sin x tg x 
;     6.11. 

0

1 1

x
lim

x sin x

 
 

 
; 

6.2. 
01 2x

ln x
lim

ln sin x 
;     6.12. 

 
0

1x

x

ln e ln x
lim

x

 
; 

6.3. 
0

5

x

ln sin x
lim

ln sin x
;     6.13. 

3

xx

x
lim

e
; 

6.4. 
1

1

1x

x
lim

x ln x

 
 

 
;     6.14. 

 
20

2 1 2

x

tg x ln x
lim

x

 
; 

6.5. 
x a

x a

a x
lim

x a




;      6.15. 

0x

tgx x
lim

x sin x




; 

6.6. 
30x

x sin x
lim

x


;      6.16. 

0

1

x
lim ctgx

x

 
 

 
; 

6.7. 
0

1 1

x
lim ctgx

x x

 
 

 
;     6.17. 

20

1 1

x
lim

x sin x x

 
 

 
; 

6.8. 
0

1 1

1xx
lim

x e

 
 

 
;     6.18. 

30x

x arctgx
lim

x


; 

6.9. 
01 2x

ln x
lim

ln sin x 
;     6.19. 2

20

1

x
lim ctg x

x

 
 

 
; 



6.10. 
0x

tgx x
lim

x sin x




;     6.20. 

0 3x

ln sin x
lim

ln sin x
. 


