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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.

1 3
76.1. x=————, y=e°, y=1, x=0;
yJyl+iny d 4
7.6.2. y:iej/x, y=0, x=1 x=2;

7.6.3. y=x2116-x2, (0<x<4), y=0;
7.6.4.X:W, x=0, y=0, y=1;
7.6.5. y=x%cosx, x=0, y=0, X=mn/2;
7.6.6. x=4—(y-1)%, x=y?—-4y+3;
7.6.7.y:xm, (0<x<3), y=0;
7.6.8. y=sinxcos?x, (0<x<m/2), y=0;
7.6.9. y=x24-x2, (0<x<2), y=0;
7.6.10. y=+e* -1, x=In2, y=0;
7.6.11. y=arccosx, x=0, y=0;
7.6.12. y=2x—x?+3, y=x%—4x+3;
7.6.13. x=arccosy, x=0, y=0;
7.6.14. y=x?\8-x2, (0<x<2y2) y=0;
7.6.15. y=xJ1-x2, (0<x<1) y=0;

7616 y=—*
1+ cosx

7.6.17. y=sin2xcos®x, (0<x<n/2), y=0;
7.6.18. x=4-y2, x=y%-2y;
7.6.19. y=4-x2%, y=x%-2x;

x=-m/2, Xx=m/2, y=0;

7.6.20. y=+v4-x%, (0<x<1), y=0;
7.6.21. y=sinxcos®x, (0<x<n/2), y=0;
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7.6.22.
7.6.23.
7.6.24.

7.6.25.
7.6.26.

7.6.27.
7.6.28.

7.6.29. x
7.6.30.

y:2x—x2+3, y:x2—4x+3;

y=(x-2)°,
y=(x+1)%, yZ=x+1;

y=x149-x2, (0<x<7), y=0;

y = xarctgx, X=+/3, y=0;

y=4x-8;

x=+veY¥ -1, x=0, y=In2;

X
= . X=1 =0;
y 1+ 4% y
=(y- 2) X=4y-8;
X .
X< +1

Task 7. Calculate areas of the figures, restricted by the curves,
given by equations in parametric form.

X = 4+/2 cos® t x = 4(t —sint)
7-7-1-{y:\/§sin3t 772{y 4(1 - cost)
x=2 (x>2) y=6,(0<x<8m,y>6)
X =3cost X =32cos° t
7.7.3.{y=83int 774{ —3sin3t
y=4/3 (y=443) x=1243 (x>12+3])
x =8(t —sint) 2\/_cost
7.7.5.{y—8(1—cost) 776{)/ 5\/_s|nt
y=12,(0< x<16m,y > 443) y=5 (y=5)
x = 2(t —sint) X = QCost
777{y=21 cost) 778{y 4sint
y=2,(0<x<4n,y>2) y=2 (y=2)



X =24cos>t
7.7.9.{3, —2sint
x=9v3 (x>943)
x =8cos° t
7.7.11.{y —8sindt
(x>1)
x=2~/2 cos3t
—\/_sin3t
-1 x>1)

y = O<x<12n y>6)
X = Zﬁcost
y= 3\/_smt
y = y>3)
X =
y=

y =8sint
=4 (yz4)
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X=t-sint
7.7.10. y=1-cost
y=1(0<x<2m,y>1)

=+/2cost
7.7.12. |y = 4y2 sint
y=4 (y=4)

X=6c0st
7.7.14. |y =4sint

y—2\/_ (y>2\/§)

x =32c0s> t
7.7.16.

X = 4 x>4)

X = 3t—smt
7.7.18. |y =3(1-cost)

y=3,(0<x<6m,y>3)

X =2cost
7.7.20. y 6sint

=3 (y=3)
x:4\/§cos t
y:2\/§sin3t
x=2 (x>2)

x =8cos’ t

1.7.22.

7.7.24. y= 4sin®t

x =33 (x > 3\/§)
X = 6(t - sint)
7.7.26.{y =6(1— cost)
y=9,(0<x<12r,y>9)



{x 82 cos® t {x:Gcost
7.7.27.)y = J2sin®t 7.7.28.|y =2sint
x=4 (x>4) y=+3 (yZ\/é)
{x:z(t—smt) {x—16cos3t
7.7.29.|y=2(1- cost) 7.7.30. |y = 2sin3t
y=

3,(O<X<4n,y23) X =2 (XZZ)

Task 8. Calculate areas of the figures, restricted by the
following curves, given by equations in polar coordinates.

7.8.1. p=sin3¢p 7.8.2. p=cos3p
7.8.3. p=c0s2¢p 7.8.4. p=4sin3p,p=2,(p>2)
p=sing,p=+/2cos(p—n/4) 1
7.8.5. 3 7.8.6. p==+sing
(OS(pS—n) 2
4
p=+/2cos(p - )
7.8.7. p=+/2sin(p - 7.8.8. p:%+COSq)
(§=v<ir
4
. . 5 . 3 .
7.8.9. p=sing,p=2sin¢g 7.8.10. pzzsmcp,p:ESInq)
7.8.11. p=2cos4e 7.8.12. p=cos,p=3cos ¢
7.8.13. p=4sindop 7.8.14. p=cosp—sing
7.8.15. p=4sing,p=2sing 7.8.16. p=12singp,p=25sin¢@
7.8.17. p=3cos6¢p 7.8.18. p=cos¢+sing
7.8.19. ngCOS(p,ngcomp 7.8.20. p=2sin6¢g
7.8.21. p=1++/3cos¢ 7.8.22. p=1++/2sing
p=SinQ,p=C0SQ
7.8.23. p=2cos@,p=5c0s @ 7.8.24. (Og(psgj
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7.8.25. p=6c0s3p,p=3,(p>3)

7.8.27. p=2cos3¢,p=1,(p=1)
p=2+/3sing,p=2cos¢

7.8.29. (O o< gj

.8.25. p=6c0s3¢,p=3,(p>3)

7.8.27. p=2cos3¢,p=1(p>1)
p=2+/3sing,p=2cos¢

7.8.29. (O o< g)

p=COSQ,
7.8.26. p= \/ECOS((p —n/4),

T TT
—_Z<p<=
[ 4" 2)

7.8.28. p=6sin3p,p=3,(p>3)
p=+/3C05Q,p=5ino

7.8.30. ;

p=C0SQ,
7.8.26. p=~/2cos(q — n/4),

T 7T
<o
( 47 ZJ

7.8.28. p=6sin3p,p=3,(p>3)

p=+/3c0s@,p=sing
7.8.30. ( n

0<p<—
0<3)

Task 9. Calculate the length of arcs of the following curves,
given by equations in rectangular coordinates.

7.9.1. y:Inzi, J3<x<+/8
X

7.9.3. y=1-Incosx, OSXS%

y:\/l—x2 +arcsinx, 0<x<—

9
7.9.5. y:In(x2 —1), 2<x<3

y =arcsin x —v1-— X2,
7.9.7. 5

0£x£1—
16

\‘

7.9.9. y= In(l— xz), 0<x<

A|F

7.9.2. y=eX+6, In/8<x<In15

7.9.4.

7.9.6. y=—Incosx, OSXS%

7.98. y=2+chx, 0<x<1

y =2 +arcsiny/x + vx—x2,

7.9.10. " 4

—<x<1
4
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7.9.11. y:1—ln(x2 —1), 3<x<4 7.9.12. y:(l—ex—e_X)IZ, 0<x<3
y =4 +arccos VX — X — X2,

OSXS1

7.9.13 7.9.14. y=e* +e, In/3<x<In4/15

7.9.15. yzlng—lnx, J3<x<+/8 7.9.16. y=2+Incosx, OSXS%

y = (ezx +e X 4 3)/ 4,

7.9.17. 7.9.18. y=3+chx, 0<x<1
0<x<2
y=1+arcsinx—x/1—x2,
7.9.19. 3 7.9.20. y=eX+7, In/8<x<In/24
0<x<—
4
. n y =—arccos X + v1—x? +2,
7.9.21. y=Insinx, =<x<= 7.9.22.
3 2 0<x<—
y =—arccosv/x — X —x2 +5, . .
7.9.23. 4 7.9.24. y=1-Insinx, —<x<=
53xs1 3 2

7.9.25. y=eX -2, In/3<x<In8 7.9.26. y=Inx, /3<x<+15

x%  Inx

7.9.27. V=" 1<x<2 7.9.28. y=6-¢*, In/8<x<In15

7.9.29. y:3+(ex+e_x)/2, 0<x<2 7.9.30. y=1-Incosx, OSXS%

Task 10. Calculate the length of arcs of the following curves,
given by equations in polar coordinates.

7.10.1. p=2(1-sin¢), —%s@go 7.10.2.

p=3(1+sing), OS(psg

T 7104, p=12e"95 0<p<”
4 3
7.10.6. p=3(1-cos¢), —gS(pSO

7.10.3. p=4(l-cosg), ——<@<-
7.10.5. p=4e*9/3,
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7.10.7. p=21(1+sino), _§g¢g§ 7.10.8. p=1-sino, Oswsg
71&9;naawﬂ,0g¢g% 71&u1p:$§w,-gg¢s_%
71Qﬂ“p=J%¢,OS¢S% 74012;n£éw5,03¢s%
7.10.13. p=8(1-cos o), —%S(pﬁo 7.10.14. p=3coso, OS(pSg
7.1015. p=6sing, 0<os” 7.10.16. p=11p, 03¢s§
7.10.17. p=3e%, —%g¢g%- 7.10.18. p=777/3, 03¢s%
7.10.19. p=2sing, OS(pSZ—?jE 7.10.20. p =3p, Oﬁgosg
7.10.21. p=5(1-cosgp), —%Sgoso 7.10.22.p:asin3%, OS(pSg
7.10.23. p=agp, 0<¢p<2r 7.10.24. p=a(l+cosg), 0<p<2n
71025 p=1 Lo,<0 7.10.26. p=asec??, 0<p<”®

o 2 2 2
7.10.27. p=4p, 03¢s%. 7.1028. p=6eosg, 0<p<7
7.10.29. p=+/3c2?, _%S¢s%.7iaa1pzzﬁwi —%gws%

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

2 2 2

7111 X Y L 1 -0, 7-4
4 9 64
X2 y2

7112 2+ 721 7=0,z=2
25 9
2
X 2 y

7.11.3. — =1z=—",2=0,(y>0
o7 Y 7 (y>0)

7.11.4. z=x> +9y?, 7=6
7.115. z=x° +3y?, z=1
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7116. 5 4Y 12 _1 ;-0 z-6
16 9 196
2 2 2
7017 5 Y L2 _17-02=3
25 9 25
2
7118.é;+y2:L z=y,2=0,(y>0)
7.11.9. z=x% +3y?, z=1
2 2
71110, 24+ Y ;2.1 ;-0 7=3
9 4
2 2 2
7.11.11. 25 yg —12002—1, 7=20
7.11.12. z=x% +9y?, z=4
2 2
X2y y
71113 242 1, s-0/(y>0
7 25 3Z (y )
2
7.11.14. x> +y7—z2 ~17=07=3
2 2 2
7.11.15."7+31’—6+2—5:1,z— 2.7=3
7.11.16. z=7x% +4y?, =3
2 2
71117 % 4 _,2_17,-07=7
49 25
2 2 2
7.11.18."T ;—5 %—1,z=2,z:0
7.11.19. z=9x% +y?, z=3
2 2 2
7.11.20.% 31’_6_2_4:_1, 7=16
7.11.21. z=x% +9y?, z=4

7.11.22.
7.11.23.
7.11.24. X

4

7.11.25.

X Y yZ 21 723 z=0
24 9 16



2 2 2

71126, X 4L 1 57

4 9 36

X2 y2
7.11.27.?+E=1,z=y\/§,z=0,(y20)

7.11.28. z=2x%> +7y?, =7
7.11.29. x=2y% +182%, x=3
7.11.30. y=x2 +9z°, y=2
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