Math Learning Center

Math 251 = Spring 2023
“Week-in-Review”
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Instructor: Rosanna Pearistein

Wir] #|Scetions 15.6, 15.7, 15.8

Section 15.6

Just as we defined single integrals for fanctions of one variable and double integrals for functions
of two variables, we now define triple integrals for funetions of three variables

Definition: The Triple Integral of f over the box E = {(r,yg,z)le<s<be<y<dr<:<

i} is
[f flx. . 25dlV = ff fl=.w, 2) drdydz
. o E S}
1. Evaluate fff riyz? dV where E [0,1] = [-1,2] = [0,3]
'.

Monday, February 27,202 3 z '
2 -
xyzzolxdyolz = X \,z—z) =
ya X =9°

9 - ©O

wir ss 2023 Page 2

5:58 PM



3 Evaluate / / f .ru..d flyd.r o

Triple Integrals over a general bounded rogion F in three dimensional space:

Type It A solid region £ is said to be of type | if it lies between the graphs of two continuons
functions of r and y, that is £ = {(z.9,2)|(x.y) € D,uylz,p) < = < uylr,y)} where D is
the projection of E on the ry-plane. Notice that the upper bound of E is the surface = =
uz(r,y) and the lower bound of E is the surface » = uy(r, y). Moreover, it can be shown that
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Type 11: A solid region E is said to be of type 11 if it lies between the graphs of two continuons
functions of r and 2, that is £ = {(r,y.2)(z,2) € D,uy(x,2) € y <€ uylx,z)} where D is
the projection of E on the rz-plane. Notice that the right bound of E is the surface y =
us(x, 2) and the left bound of E is the surface y = uy(x, 2). Moreover, it can be shown that
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Type 111: A solid region £ is said to be of type TN les between the graphs of two continoos
Tumections of y amd 2, that 8 F = {-_J' i, 2w, =) & D, wigly

) € < ugly } where [D s the
|Ilu.rltfi.ﬂll. of f ¥l lh-' I.I'—FFLHII' MNolice !]’I.-l'l Illl' h.uk .!-1|.I[-|(l' al f.- 'i."h r = tgly ¥) -1“'1- I]Ii'
fromt surface of E s the r uszly, 2). Moreover, it can be shown that [/[ fle,y,z)dV
[[ [ . flz.y, z)dr| dA
dI0 | Sayinal
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3. Evaluate [ff, zdV where E is the solid tetrahedron bounded by the four planes x = 0.y = 0.z =0
amdx+y+z=1
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4. Evaluate [ff, x dV where E is the solid bounded by the four planes x = 0.y = 0.z = 0 and

dx+2vy+2=6
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5. Evaluate [[[. xz dV where I is the solid tetrahedron with vertices points (0, 0, 0), (0, 1, 0), (1, 1. 0}
Mg

and (0, | |bD
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\ :yz+2_z

6. Evaluate ”J,— v dV where E 1s the 3D region bounded by the purulﬁvl\m!z: 2y? + 227 and the plane
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7. Lvaluate [ff. V% 4 z% dV where £ 15 the region bounded by the pnmholmd“ = x? 4 2% and the

plane y = 4 7= N
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Note: We can use a tnple ntegral to find the volume of a sohd E because Vol(E) = _[ﬂl dV

8. Consider the tetrahedron enclosed by the three coordinate planes and the plane 2x + v + 2z = 4. Set up

bt do not evaluate
a) a double integral that gives the volume of this sohd:

b} a triple integral that grves the volume of this solid.
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9. Find the volume of the solid bounded by the cylinder ¥ = y? and theplanes z = 0and x + 2z = 1

Toradeslic ¢ ghudler Z-1-x
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rizys=s> €= 2

Section 15.7 Z=<r
10.  Use evlindrical coordinates to calculate the volume above the xy-plane outside the cone z :I.l" 4+ y* and
mside the cylinder x* + y* = 4 4
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11. Consider the surfaces r |J-I— ‘ 16 and r* - |
Set up a 1|‘_:F||_1' integral in which can be used to caleulate
the volume of the solid which is inside of ¥ +y”+ 2" = 16 but outside of z"+y” = 4
Calculate the volume

VollNY = {{(1dv.
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Y
12.  Consider the solid shaped like an ice cream cone that is bounded by the graphs of v & y*and

a—

Set up an integral in cyhindnical coordinates to find the volume of l)gs 0 cream cone
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o~ uwppeshemi sphece C= 0,r=3

o3 "\ [T "\ 0 v
Consider the integral / / / vz dr dy
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14. Solve problem #12 with spherical coordinates

dovne olsove
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15. Convert the integral in problem #13 to an equivalent one in sphernical coordinates.

O, owne o,\oove_ )
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16. Set up the volume of the region sketched below in spherical coordinates

E 0

0 0
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