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Practical Lesson Ne 5, 6. Calculation of Triple Integral in Cylindrical and

Spherical Systems of Coordinates. Geometrical Applications
of the Triple Integrals (10.04.2020, 17.04.2020)

Classwork Answers

1. Find integration limits in triple integrals [[[ f (X, y,z)dxdydz passing to
Q

cylindrical coordinates p, ¢, Z
(X=pCoS@, y=psing, Z=12) or spherical ones p, 6, @
(X=pCosesing, y=psinesin®, z=pcoso)

5.1. Q is domain bounded by | = ) X
) 2 cosp p
Cyllnder X2 + y2 — 2X, plane I ¢© Ipdpj f(pCOS(p pS|n (p’ )d )
Z =0 and paraboloid _n
2 2 2
Z=X"+Yy".
5.2. Q is part of the sphere n
2 5 2 2 4 R./cos2¢ JR? p )
X“+y" +2° <R7, Jdo [pdp [ f(pcose,psineg,z)dz.
lying inside cylinder - O R
(Xz N y2)2 _ RZ(XZ _ yz)
(x>0).
5.3. Q is common part of two RV3 =
2 2 -pP
spheres X% + y2 +2°<R%u Id¢ j pdp I f (pcosg, psing,z)dz
0 0 _Ip2_ .2
x?+y?+(z—R)’ <R?. e

2. Using the triple integrals to calculate solid volume bounded by given
surfaces (It is assumed that all parameters included in condition of the
problems are positive values)




6.1. Paraboloid
(x —1)2 +y? =z and plane
2X+2=2.

g. Projection of the solid on plane OXy is

a circle.

6.2. Sphere X° + y* + 2% =4

and paraboloid x* + y* = 3z.

1 1
Egrc and 5571. To pass to cylinder

coordinates.

6.3. Paraboloid z=16—x*-y? | 24r.

and cone z=64x%+y? .

6.4. x> +y? + 2% =1, 21(2-+/2) .
Tn. To pass to spherical

x* +y?+12° =16,
22 =x*+y% x=0,y=0,
z=0 (x>0, y>0, z>0).

coordinates

Homework

Answers

1. Find integration limits in triple integrals [[[ f(x,y,z)dxdydz passing to
Q

cylindrical coordinates p, ¢, Z

(X=pCOSQ, Y=psSing, z=2) or spherical ones p, 0, @

(X=pCosSesing, y=psinesin®, z=pcos0)

5.4. €2 is domain lying in the first
octant and bounded by cylinder

x* +y? = R? and planes z=0,

z=1, y=Xand y=X\/§.

dz[do[ f(pcose,psing,z)pdp.
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5.5. Q is part of the sphere

x* +y% +2% <R?,

lying in the first octant.




T

R

) 2
Answers [sin@d6[do[ f (pcose sin®,psine sin®,pcosd)p?dp.
0 0

0

2. Using the triple integrals to calculate solid volume bounded by given
surfaces (It is assumed that all parameters included in condition of the
problems are positive values)

6.5. Sphere X2 + y? + z% = R? and paraboloid

5

= nR®.
x*+y?=R(R-2z) (z>0). 12
6.6. Sphere x* + y? + z? =64 and paraboloid 608
3
12z = x? + y? (take part of the sphere lying inside
cone).
6.7. Paraboloid z=28-x?—-y? and cone 407 .

7=12/x*+y? .

Practical Lesson Ne 7. Geometrical and Physical Applications
of the Triple Integrals (24.04.2020)

Classwork Answers
7.1. Calculate mass of the solid bounded by mR%H
2 2
straight circle cylinder with radius R and with (3R +2H )

height H, if its density at any point is equal to
distance square from the point to center of the
cylinder base.




7.2. Calculate the moment of inertia relative to the | Tip: 1, = [[[ (x* + y* + 2%)dv
origin of the homogeneous solid (=1), bounded v
by the paraboloid z=x*+y? and plane z=4 %
7.3. Calculate the center of gravity of the C(0,0 3 R)
homogeneous solid (=1), bounded by half of 8
sphere x*+y*+2°=R?, 2>0.

Homework Answers

7.4. Calculate the mass of the inhomogeneous | 88z
solid bounded by the sphere x?+y?+2z2=9 and | °
straight circle cylinder x?+y®=4, if density

distribution function y=z.

7.5. Calculate the mass of the inhomogeneous | 127 .
solid bounded by the sphere x? + y? + z* =16, the
cone x*+ y%=3z% and surfaces x>0,y>0,z>0

if density distribution function y=z.

7.6. Calculate the mass of the inhomogeneous | R4,
solid bounded by the sphere x*+y?+z°=R?,| 4
and surface z >0, if density distribution function
y=1.




