
Individual Task 3 “INTEGRALS” 

Task 1. Find indefinite integrals. 
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Task 2. Find indefinite integrals. 

2.1.  ( ) 34 3 .xx e dx−−∫     2.2.  arctg 4 1 .x dx−∫  

2.3.  ( ) 33 4 .xx e dx+∫     2.4.  ( )4 2 cos2 .x xdx−∫  

2.5.  ( )4 16 sin 4 .x xdx−∫    2.6.  ( ) 35 2 .xx e dx−∫  

2.7.  ( ) 21 6 .xx e dx−∫     2.8.  ( )2ln 4 .x dx+∫  

2.9.  ( )2ln 4 1 .x dx+∫     2.10. ( )2 4 sin 2 .x xdx−∫  

2.11. arctg 6 1 .x dx−∫     2.12. ( )2 4 3 .xe x dx− −∫  

2.13. ( )3 2 9 .xe x dx− −∫     2.14. arctg 2 1 .x dx−∫  

2.15. arctg 3 1 .x dx−∫     2.16. arctg 5 1 .x dx−∫  

2.17. ( )5 6 cos2 .x xdx+∫    2.18. ( )3 2 cos5 .x xdx−∫  

2.19. ( )2 3 cos2 .x xdx−∫    2.20. ( )4 7 cos3 .x xdx+∫  

2.21. ( )2 5 cos4 .x xdx−∫    2.22. ( )8 3 cos5 .x xdx−∫  

2.23. ( )5 sin3 .x xdx+∫    2.24. ( )2 3 sin 2 .x xdx−∫  

2.25. ( )4 3 sin5 .x xdx+∫    2.26. ( )7 10 sin 4 .x xdx−∫  

2.27. ( )2 8 sin3 .x xdx−∫    2.28. 2 .
cos

xdx
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2.29. 2 .
sin
xdx

x∫      2.30. 2sin .x xdx∫  

 

 



Task 3. Find indefinite integrals. 
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Task 4. Find indefinite integrals. 
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Task 5. Find indefinite integrals. 

5.1. .
cos 2sin 3

dx
x x+ −∫    5.2. .

4cos 3sin 1
dx

x x− −∫  

5.3. .
cos sin 2

dx
x x− +∫     5.4. .

3cos 3sin 1
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x x+ +∫  

5.5. .
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dx
x x+ +∫    5.6. .

5cos 2sin 4
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x x+ −∫    5.10. .
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5.11. .
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Task 6. Calculate definite integrals. 

6.1. 3 3

2

sin  cos .x x dx∫
π

π

    6.2. 6 3

0

sin cos  .x x dx∫
π
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0
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−
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2
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π
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     6.8. 4 3 6

0

2 sin cos  .x x dx∫
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3

2 5

0
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π
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2

5

0
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0

2 sin 2  .x dx∫
π

   6.12. 
0
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−
∫
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2

8 2 2

2

2 sin cos  .x x dx∫
π

π

   6.14. 4 3 6

0

2 sin cos  .x x dx∫
π

 

6.15. 5

0

cos  .x dx∫
π
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2
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π
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6.17. ( ) ( )4 2 2

0

2 sin 2 cos 2  .x x dx∫
π

  6.18. 
0

8 3 3

2

2 sin cos  .x x dx
−
∫
π

 

6.19. 8 6

2

2 sin cos  .x x dx∫
π

π

    6.20. 4 3

0

2 cos  .x dx∫
π

 

6.21. 5

0

sin  .x dx∫
π

      6.22. ( ) ( )
2

2

0

sin 4 cos 4  .x x dx∫
π

 

6.23. ( ) ( )4 4

0

2 sin 2 cos 2  .x x dx∫
π

   6.24. 
0

8 2 2

2

2 sin cos  .x x dx
−
∫
π

 

6.25. 
2

8 2

2

2 cos  .x dx∫
π

π

     6.26. 4 4

0

2 sin  .x dx∫
π

 

6.27. 
2 3

6 3

0

sin cos  .x x dx∫
π

    6.28. ( ) ( )
2

2 2

0

sin 4 cos 4  .x x dx∫
π

 

6.29. ( ) ( )4 2 3

0

2 sin 2 cos 2  .x x dx∫
π

  6.30. 
0

8 4

2

2 cos  sin  .x x dx
−
∫
π

 

 
Task 7. Calculate definite integrals. 

7.1. 
16

2

0

256 .x dx−∫      7.2. 
1

2

0

1 .x dx−∫  

7.3. 
( )

5

2 2
0

.
25 25

dx
x x+ +

∫     7.4. 
( )

3

3 22
0

.
9

dx

x+
∫  

7.5. 
( )

5 2

320

.
5

dx

x−
∫      7.6. 

1 2

2
1 2

1 .x dx
x
−

∫  

7.7. 
( )

2 2

321 2

.
1

dx

x−
∫      7.8. 

( )

3

320

.
4

dx

x−
∫  

7.9. 
2 2

2
1

4 .x dx
x
−

∫      7.10. 
4

2 3
0

.
(16 )

dx
x−

∫  



7.11. 
2

2

0

4 .x dx−∫      7.12. 
( )

4

3 22
0

.
16

dx

x+
∫  

7.13. 
4

2

0

16 .x dx−∫      7.14. 
2 2

2
1

4 .x dx
x
−

∫  

7.15. 
5

2

0

25 .x dx−∫      7.16. 
4

2

2

16 .x dx−∫  

7.17. 
( )

4 3

320

.
64

dx

x−
∫      7.18. 

( )
4

2 2
0

.
16 16

dx
x x+ +

∫  

7.19. 
( )

2 2

2 2
0

.
16 16

dx
x x− −

∫     7.20. 
3

2

3

9 .x dx
−

−∫  

7.21. 
( )

3

321

.
1

dx

x+
∫      7.22. 

( )

2

320

.
16

dx

x−
∫  

7.23. 
( )

2

320

.
8

dx

x−
∫      7.24. 

6 2

2
3

9 .x dx
x
−

∫  

7.25. 
1

2

0

4 .x dx−∫      7.26. 
4

2

2 2

16 .x dx−∫  

7.27. 
( )

2

2 2
0

.
4 4

dx
x x+ +

∫     7.28. 
( )

2

3 22
0

.
4

dx

x−
∫  

7.29. 
( )

1 2

2 2
0

.
1 1

dx
x x− −

∫     7.30. 
1 2

2
0

.
4
x dx

x−
∫  

 

Task 8. Calculate the areas of the figures bounded by the following curves. 

8.1. 0x,1y,ey,
yln1y

1x 3 ===
+

= . 

8.2. 2x,1x,0y,e
x
1y x1
2 ==== . 



8.3. ( )216 , 0 4 , 0y x x x y= − ≤ ≤ = . 

8.4. 24 , 0, 1x y y x y= − = = . 
8.5. cos , 0, 0, 2y x x x y x= = = = π . 
8.6. ( ) 3y4yx,1y4x 22 +−=−−= . 

8.7. ( ) 0y,3x0,x9xy 2 =≤≤−= . 
8.8. ( ) 0y,2x0,xcosxsiny 2 =≤≤= π . 

8.9. ( )24 , 0 2 , 0y x x x y= − ≤ ≤ = . 

8.10. 1, ln 2, 0x xy e e x y= − = = . 
8.11. 0y,0x,xarccosy === . 
8.12. 3x4xy,3xx2y 22 +−=+−= . 
8.13. 0y,0x,yarccosx === . 

8.14. ( )28 , 0 2 2 , 0y x x x y= − ≤ ≤ = . 

8.15. ( ) 0y,1x0,x1xy 2 =≤≤−= . 

8.16. 0y,2x,2x,
xcos1

1y ==−=
+

= ππ . 

8.17. ( ) 0y,2x0,xcosx2siny 3 =≤≤= π . 
8.18. y2yx,y4x 22 −=−= . 
8.19. x2xy,x4y 22 −=−= . 

8.20. ( )24 , 0 1 , 0y x x x y= − ≤ ≤ = . 
8.21. ( ) 0y,2x0,xcosxsiny 2 =≤≤= π . 
8.22. 3x4xy,3xx2y 22 +−=+−= . 
8.23. ( ) 8x4y,2xy 3 −=−= . 
8.24. ( ) 1xy,1xy 22 +=+= . 

8.25. ( ) 0y,7x0,x49xy 2 =≤≤−= . 
8.26. 0y,3x,xarctgxy === . 

8.27. 1, 0, ln 2y yx e e x y= − = = . 

8.28. 1 , 0, 1, 0
1

y x x y
x

= = = =
+

. 

8.29. ( ) 8y4x,2yx 3 −=−= . 

8.30. 
( )

0y,1x,
1x

xy 22
==

+
= .  

 

Task 9. Calculate the arc length. 

9.1. ( )2 3         0 4y x x= ≤ ≤ . 



9.2. ( )4 2lnsin         y x xπ π= ≤ ≤ . 

9.3. ( ) ( )1
2 21

2

arccos
       0

ln 1

x t
t

y t

= ≤ ≤ = −
. 

9.4. 1 cosρ = + ϕ . 
9.5. ( )4ln cos         0y x x π= ≤ ≤  

9.6. 
2 ln ,    1 2.

4 2
x xy x= − ≤ ≤  

9.7. ( )2ln 1 ,    2 3.y x x= − ≤ ≤  

9.8. 22 arcsin ,    1 4 1.y x x x x= + + − ≤ ≤  

9.9. 2 arccos 5,    1 9 1.y x x x x= − − + ≤ ≤  
9.10. 1 ln cos ,    0 6.y x x= − ≤ ≤π  

9.11. 21 arccos ,    0 8 9.y x x x= − + ≤ ≤  
9.12. ln 7 ln ,    3 8.y x x= − ≤ ≤  
9.13. ( )2 3(1 5 )         0 4y x x= + ≤ ≤ . 
9.14. ( )6 3lnsin         y x xπ π= ≤ ≤ . 

9.15. ( ) ( )1 1
2 21 2

2

arccos
       

ln 1

x t
t

y t

= ≤ ≤ = −
. 

9.16. ( )21 cos 0 πρ = + ϕ ≤ ϕ ≤ . 

9.17. ( )3ln cos         0y x x π= ≤ ≤ . 

9.18. 
2 ln ,    1 4.

4 2
x xy x= − ≤ ≤  

9.19. ( )2ln 1 ,    2 4.y x x= − ≤ ≤  

9.20. 25 arcsin ,    1 2 1.y x x x x= + + − ≤ ≤  

9.21. 2 arccos 5,    1 4 1.y x x x x= − − + ≤ ≤  
9.22. 1 ln cos ,    6 3.y x x= − ≤ ≤π π  

9.23. 
ln 1       1

y arcsint 2
x t

t
=  ≤ ≤  =  

. 

9.24. ( ) ( )32 4 1         0 4y x x= − ≤ ≤ . 

9.25. 
( )
( )

2 sin
,     t

4 22 1 cos

x t t

y t

= − π π ≤ ≤
= −

. 

9.26. ( )2
2 3lnsin         y x xπ π= ≤ ≤ . 

9.27. ( ) ( )1
2 21

2

arccos
       0

ln 1

x t
t

y t

= ≤ ≤ = −
. 

9.28. 1 cosρ = + ϕ . 



9.29. ( )4ln cos         0y x x π= ≤ ≤ . 

9.30. 
2 ln ,    1 9.

4 2
x xy x= − ≤ ≤  

 
Task 10. Calculate the volume of the body obtained by revolution of the figure D around the 

axis Ox (for odd numbers of variants) or around the axis Oy (for even numbers of variants). 

10.1. 2 1
2: , 0,   0D y x y x= = ≤ ≤ . 

10.2. 2 1
2: , 0,   0D y x y x= = ≤ ≤ . 

10.3. 1
4: , 0,   0D y x y x= = ≤ ≤ . 

10.4. 1
4: , 0,   0D y x y x= = ≤ ≤ . 

10.5. : , ,   0 1D y x y x x= = − ≤ ≤ . 
10.6. : , ,   0 1D y x y x x= = − ≤ ≤ . 
10.7. 2: , 1D y x y= = . 
10.8. 2: , 1D y x y= = . 
10.9. : , 1, 0D y x y x= − = = . 
10.10. : , 1, 0D y x y x= − = = . 
10.11. 2: 4 , 0D y x y= − = . 
10.12. 2: 4 , 0D y x y= − = . 
10.13. 2 3: ,D y x y x= = . 
10.14. 2 3: ,D y x y x= = . 
10.15. 2: ,D y x y x= = . 
10.16. 2: ,D y x y x= = . 
10.17. 2: 4 , 5D y x y= + = . 
10.18. 2: 4 , 5D y x y= + = . 
10.19. 3: , 0, 2D y x y x= = = . 
10.20. 3: , 0, 2D y x y x= = = . 
10.21. : , 2 , 2D y x y x x= = = . 
10.22. : , 2 , 1D y x x y y= = = . 
10.23. 2: , 4D x y x= = . 
10.24. 2: , 4D x y x= = . 
10.25. 2: 4, 0D x y x= − = . 
10.26. 2: 4, 0D x y x= − = . 
10.27. 2: , 4D x y x= − = − . 
10.28. 2: , 4D x y x= − = − . 
10.29. 2: , 2D y x y x= = . 
10.30. 2: , 2D y x y x= = . 
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