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The control tasks to the chapter 7 

 
Task 1. Calculate the definite integrals: 
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Task 2. Calculate the definite integrals. 
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Task 3. Calculate the definite integrals. 
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Task 4. Calculate the definite integrals. 
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Task 5. Calculate the definite integrals. 
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Task 6. Calculate areas of the figures, restricted by the 
following curves. 
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7.6.3. ( ) 0,40,16 22 =≤≤−= yxxxy ; 

7.6.4. 1,0,0,4 2 ===−= yyxyx ; 

7.6.5. 2002 π==== x,y,x,xcosxy ; 

7.6.6. ( ) 34,14 22 +−=−−= yyxyx ; 

7.6.7. ( ) 0,30,9 2 =≤≤−= yxxxy ; 

7.6.8. ( ) 0202 =π≤≤= y,x,xcosxsiny ; 

7.6.9. ( ) 0,20,4 22 =≤≤−= yxxxy ; 

7.6.10. 0,2ln,1 ==−= yxey x ; 
7.6.11. 00 === y,x,xarccosy ; 

7.6.12. 34,32 22 +−=+−= xxyxxy ; 
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7.6.21. ( ) 0202 =π≤≤= y,x,xcosxsiny ; 
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Task 7. Calculate areas of the figures, restricted by the curves, 

given by equations in parametric form. 
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7.7.27.
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Task 8. Calculate areas of the figures, restricted by the 

following curves, given by equations in polar coordinates. 
 

7.8.1. ϕ=ρ 3sin      7.8.2. ϕ=ρ 3cos  
7.8.3. ϕ=ρ 2cos       7.8.4. ( )2234 ≥ρ=ρϕ=ρ ,,sin  

7.8.5. 
( )







 π≤ϕ≤

π−ϕ=ρϕ=ρ

4
30

42 cos,sin
   7.8.6. ϕ+=ρ sin

2
1  

7.8.7. 
( )
( )







 π≤ϕ≤
π

π−ϕ=ρ

π−ϕ=ρ

4
3

4

42

42

,sin

,cos

    7.8.8. ϕ+=ρ cos
2
1  

7.8.9. ϕ=ρϕ=ρ sin,sin 2     7.8.10. ϕ=ρϕ=ρ sin,sin
2
3

2
5  

7.8.11. ϕ=ρ 42cos      7.8.12. ϕ=ρϕ=ρ cos,cos 3  
7.8.13. ϕ=ρ 44 sin      7.8.14. ϕ−ϕ=ρ sincos  
7.8.15. ϕ=ρϕ=ρ sin,sin 24     7.8.16. ϕ=ρϕ=ρ sin,sin 2512  
7.8.17. ϕ=ρ 63cos      7.8.18. ϕ+ϕ=ρ sincos  

7.8.19. ϕ=ρϕ=ρ cos,cos
2
3

2
5    7.8.20. ϕ=ρ 62 sin  

7.8.21. ϕ+=ρ cos31      7.8.22. ϕ+=ρ sin21  

7.8.23. ϕ=ρϕ=ρ cos,cos 52     7.8.24. 






 π

≤ϕ≤

ϕ=ρϕ=ρ

2
0

cos,sin
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7.8.25. ( )3336 ≥ρ=ρϕ=ρ ,,cos    7.8.26. ( )







 π

≤ϕ≤
π

−

π−ϕ=ρ

ϕ=ρ

24

42 ,cos

,cos

 

7.8.27. ( )1132 ≥ρ=ρϕ=ρ ,,cos   7.8.28. ( )3336 ≥ρ=ρϕ=ρ ,,sin  

7.8.29. 






 π

≤ϕ≤

ϕ=ρϕ=ρ

2
0

232 cos,sin
   7.8.30. 







 π

≤ϕ≤

ϕ=ρϕ=ρ

2
0

3 sin,cos
 

.8.25. ( )3336 ≥ρ=ρϕ=ρ ,,cos    7.8.26. ( )







 π

≤ϕ≤
π

−

π−ϕ=ρ

ϕ=ρ

24

42 ,cos

,cos

 

7.8.27. ( )1132 ≥ρ=ρϕ=ρ ,,cos   7.8.28. ( )3336 ≥ρ=ρϕ=ρ ,,sin  

7.8.29. 






 π

≤ϕ≤

ϕ=ρϕ=ρ

2
0

232 cos,sin
   7.8.30. 







 π

≤ϕ≤

ϕ=ρϕ=ρ

2
0

3 sin,cos
 

 
Task 9. Calculate the length of arcs of the following curves, 

given by equations in rectangular coordinates. 
 

7.9.1. 83
2
5

≤≤= x,
x

lny  7.9.2. 1586 lnxln,ey x ≤≤+=  

7.9.3. 
6

01 π
≤≤−= x,xcoslny  7.9.4. 

9
701 2 ≤≤+−= x,xarcsinxy  

7.9.5. ( ) 3212 ≤≤−= x,xlny  7.9.6. 
6

0 π
≤≤−= x,xcoslny  

7.9.7. 
16
150

1 2

≤≤

−−=

x

,xxarcsiny
  7.9.8. 102 ≤≤+= x,chxy  

7.9.9. ( )
4
101 2 ≤≤−= x,xlny  7.9.10. 

1
4
1

2 2

≤≤

−++=

x

,xxxarcsiny
 



301 

7.9.11. ( ) 4311 2 ≤≤−−= x,xlny  7.9.12. ( ) 3021 ≤≤−−= − x,/eey xx  

7.9.13. 
2
10

4 2

≤≤

−−+=

x

,xxxarccosy
 7.9.14. 153 lnxln,eey x ≤≤+=  

7.9.15. 83
4
7

≤≤−= x,xlnlny   7.9.16. 
6

02 π
≤≤+= x,xcoslny  

7.9.17. ( )
20

4322

≤≤
++= −

x
,/eey xx
  7.9.18. 103 ≤≤+= x,chxy  

7.9.19. 
4
30

11 2

≤≤

−−+=

x

,xxarcsiny
 7.9.20. 2487 lnxln,ey x ≤≤+=  

7.9.21. 
23
π

≤≤
π

= x,xsinlny  7.9.22. 
16
90

21 2

≤≤

+−+−=

x

,xxarccosy
 

7.9.23. 
1

9
1

52

≤≤

+−−−=

x

,xxxarccosy
 7.9.24. 

23
1 π

≤≤
π

−= x,xsinlny  

7.9.25. 832 lnxln,ey x ≤≤−=  7.9.26. 153 ≤≤= x,xlny  

7.9.27. 21
24

2
≤≤−= x,xlnxy    7.9.28. 1586 lnxln,ey x ≤≤−=  

7.9.29. ( ) 20,2/3 ≤≤++= − xeey xx  7.9.30. 
6

01 π
≤≤−= x,xcoslny  

 
Task 10. Calculate the length of arcs of the following curves, 

given by equations in polar coordinates. 
 

7.10.1. ( ) 0
4

12 ≤ϕ≤
π

−ϕ−=ρ ,sin   7.10.2. 

( )
2

013 π
≤ϕ≤ϕ+=ρ ,sin  

7.10.3. ( )
42

14 π
−≤ϕ≤

π
−ϕ−=ρ ,cos  7.10.4. 

3
012 512 π

≤ϕ≤=ρ ϕ ,e  

7.10.5. 
24

4 34 π
≤ϕ≤

π
=ρ ϕ ,e     7.10.6. ( ) 0

4
13 ≤ϕ≤

π
−ϕ−=ρ ,cos  



302 

7.10.7. ( )
33

121 π
≤ϕ≤

π
−ϕ+=ρ ,sin  7.10.8. 

2
01 π

≤ϕ≤ϕ−=ρ ,sin  

7.10.9. 
4

0,7 127 πϕρ ϕ ≤≤= e  7.10.10. 
42

,3 2 πϕπρ ϕ −≤≤−= e  

7.10.11. 
2

0,2 πϕρ ϕ ≤≤= e   7.10.12. 
4

0,6 512 πϕρ ϕ ≤≤= e  

7.10.13. ( ) 0
3

218 ≤ϕ≤
π

−ϕ−=ρ ,cos  7.10.14. 
6

03 π
≤ϕ≤ϕ=ρ ,cos  

7.10.15. 
2

06 π
≤ϕ≤ϕ=ρ ,sin   7.10.16. 

7
80,11 ≤≤= ϕϕρ  

7.10.17. 
44

,3 3 πϕπρ ϕ ≤≤−= e   7.10.18. 
3

0,7 37 πϕρ ϕ ≤≤= e  

7.10.19. 
3

202 π
≤ϕ≤ϕ=ρ ,sin   7.10.20. 

7
40,3 ≤≤= ϕϕρ  

7.10.21. ( ) 0
3

,cos15 ≤≤−−= ϕπϕρ  7.10.22. 
2

0
3

3 π
≤ϕ≤

ϕ
=ρ ,sina  

7.10.23. πϕϕρ 20, ≤≤= a   7.10.24. ( ) π≤ϕ≤ϕ+=ρ 201 ,cosa  

7.10.25. 2
2
1,1

≤≤= ϕ
ϕ

ρ   7.10.26. 
2

0,
2

sec2 πϕ
ϕ

ρ ≤≤= a  

7.10.27. 
4
30,4 ≤≤= ϕϕρ    7.10.28. 

4
06 π

≤ϕ≤ϕ=ρ ,cos  

7.10.29. 
33

,3 2 πϕπρ ϕ ≤≤−= e  7.10.30. 
22

,2 34 πϕπρ ϕ ≤≤−= e  

 
Task 11. Calculate the volume of the figures, restricted by the 

following surfaces. 
 

7.11.1. 4,0,1
6494

222
===++ zzzyx  

7.11.2. 2,0,1
925

2
22

===−+ zzzyx  

7.11.3. ( )0,0,
3

,1
27

2
2

≥===+ yzyzyx   

7.11.4. 6,9 22 =+= zyxz  
7.11.5. 1,3 22 =+= zyxz   
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7.11.6. 6,0,1
196916

222
===++ zzzyx  

7.11.7. 3,0,1
25925

222
===++ zzzyx   

7.11.8. ( )0,0,,1
9

2
2

≥===+ yzyzyx  

7.11.9. 1,3 22 =+= zyxz    

7.11.10. 3,0,1
49

2
22

===−+ zzzyx  

7.11.11. 20,1
100925

222
=−=−+ zzyx   

7.11.12. 4,9 22 =+= zyxz  

7.11.13. ( )0,0,
3

,1
2527

22
≥===+ yzyzyx  

7.11.14. 3,0,1
4

2
2

2 ===−+ zzzyx  

7.11.15. 3,2,1
25164

222
=−==++ zzzyx  

7.11.16. 3,47 22 =+= zyxz  

7.11.17. 7,0,1
2549

2
22

===−+ zzzyx   

7.11.18. 0,2,1
9254

222
===++ zzzyx  

7.11.19. 3,9 22 =+= zyxz     

7.11.20. 16,1
64169

222
=−=−+ zzyx  

7.11.21. 4,9 22 =+= zyxz     

7.11.22. 1,2,1
2581

2
22

−===−+ zzzyx  

7.11.23. ( )0,0,,422 ≥===+ yzyzyx  

7.11.24. 1,3,1
4

22
2

−===−+ zzzyx  

7.11.25. 0,3,1
16924

222
===++ zzzyx   
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7.11.26. 7,1
3694

222
=−=−+ zzyx  

7.11.27. ( )0,0,3,1
163

22
≥===+ yzyzyx   

7.11.28. 7,72 22 =+= zyxz  
7.11.29. 3,182 22 =+= xzyx    
7.11.30. 2,9 22 =+= yzxy  
 
 
 
 
 


