Answer on Question #52635 — Math — Multivariable Calculus

1) Use spherical coordinates to calculate the triple integral of f(x, y, z) over the given region
D

a. f(x,y,2)=y, D:x*>+y?+2z2<1, x,v,z<0

3
b. f(x,y,2) = (2 +y?+2z%)72, D:2<x?>+y2+2z2<4
2) Find a potential function for (yz2, xz2, 2xyz)

1) The spherical coordinates

x =rsin¢ cos
y =rsin¢sing,
Z=1cos¢

where r € [0,), 8 € [0,21), ¢ € [0, r].
The Jacobian is

(x,y,2)

a(r,—e,d)) = TZ sin ¢

a. Let’s express D in terms of spherical coordinates:
D <19e[ 3”] e[n ]
r<1i, T, > , > , T

f in spherical coordinates is given by

f(r,6,¢) =rsingsinf

The triple integral of f over D is given by

] ] ] f(r,6,¢)r*sin¢ drdode =

3n
1 2 T

=LUT3 sin? ¢ sin @ drdfd¢ = fr3dr kJ Sin@d@) Jsin2¢d¢ =

0 T

2
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b. Let’s express D in terms of spherical coordinates:

n T
m] 16
2

D:V2 <r<2,0€[0,2n),¢ € [0,n].

f in spherical coordinates is given by
1
f(r,0,¢) = s

The triple integral of f over D is given by

f f f(r,0,¢)r?sin ¢ drdfd¢p =
D

1 21 2T T
=ﬂ];sin¢drd9d¢ = j;dr j 1d6 fsinqbd(j) =
D NG 0 0

= (In r|35)(9|g")(— cos ¢|7) = In(v2)2r-2 = 2rIn2,

2) We'll assume that f = VV, then

2_6V
vz "~ Ox
v

2 _ 27
Xz 3y
) _6V
xyz_az

Integrating the first of these equations we obtain
V =xyz?+ C(y,z)

Substituting this into the 2"¢ and 3™ equations we obtain

ac
xz? = xz% + —
dy
2 =2 + o¢
Xyz = 2xyz + -
that is,
ac
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C = 0 satisfies both of these equations. Therefore,

V = xyz?
Answer:
1)
V3
a. —
16
b. 2mln?2
2) V =xyz?

www.AssignmentExpert.com



