Math 2451 Homework Set 7 — Solutions 10 Points

2. (2 pts) Thelimitsare: 1< p<4, 0<6<

3

Iﬂ o g - f I Ipe” sinpdpdfdp =4(e’ f j sinpd0de

SIE

0<@<Z. Theintegralis then,

= %(e64 )I%sm(pdqo = %(e64 —e)

4. (2 pts)
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7. (3 pts) Here is a sketch of the original region and the transformed region. Transformation work is
below.

g =2 =6

-
=4
I
[-a
[~
=
Il
b~
=

Lua

=5
1

L]

(B

EES
S e
Il
CYRN

=
=t
[}
La
=]
=t
[}

Here is the work for transforming each of the sides.
w=2: (u)(&)=2 = v=I1 xy=6: (u)(&)=6 = v=3

u

=
=

9. (3 pts) Here are the sketches. Transformation work is below.
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Here’s the transformation work.
y=—1x —(u+12v):—%(2)(u—2v) = v=0
y=—3x+7 —(u+12v)=—2(2)(u—-2v)+7 = v=—1
y=3x+7 —(u+12v)=3(2)(u—2v)+7 = u=-1
y=3x-7 —(u+12v):3(2)(u—2v)—7 = u=1

Next, we’ll need the Jacobian.

ox 0Ox

W ol |2 -4

ou v _ 24— (4)=-28
» o -

ou Ov

The integral is then,

[[3x-yda=[[3[2(u-2v)]-[~(u+12v)]|-28/dd =28 | Tududv=28[" 0av=[0]

Not Graded

1.Thelimitsare: 0< p<3, 0<60<27x, 0<@<Z. Theintegralisthen,

Hij+4de = '[fj‘;ﬂ'[;(8psingocosﬁ+4psin¢)sin¢9)p2 sinpdpdbde
E

= _[fJ.02”_|.:4(2(:056’+sin6?),o3 sin’ pdpdf@dg
= Ifj02”81(2 cos @ +sin 6’)sin2 pdBdp

jﬁd¢>=@

= f§(81(2 sin@—cos ) p’ sin’ (p)

0
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3. First let’s get the limits on x, y, and z.

—/3<x<0, 0Sy$x/3—x2, —\/9—)cz—y2 <z<—2x* +2y°

The limits on x and y tell us that the region D in the original integral was the portion of the circle of

radius \/5 in the 2" quadrant centered at the origin. The lower surface of the solid E is a sphere of
radius 3 while the upper surface of E is a cone. From this information we can get the following two sets
of limits.

0<p<3, Z<0<rx

Now, we just need to find the limits on ¢ and we can get that from the cone.

=227 4277 = [2/x* +7
LCOSP = —\/Epsingo

—%Z'[&II? = ¢ =-0.61547+r7=2.52611

Recall that the @ must be in the range 0 <@ < 7 and so we had to add 7 to the answer from our
calculator. Finally because this is a cone below the xy-plane the limits on @ must be 2.52611<¢p < 7.
The integral is then,
3 ¥ p—yf2x7 +2y T 7 3 . 2 .
.[I.[ J.W zxdz dy dx = J.ZAS%H.[% IO (pcose)(psingcosd) p’sinpdpdfde
_ T T 03 4 - 2
—J-Z.S%HJ‘% _[0 P sin“ gpcospcos@dpdfde

= %Lm”‘[% sin® pcospcos@dOde

—_243 d ) 8l b4 _
B J‘z‘szmlsm (pcosgod(p_ 5 S (0|2.52611 =13.11773

5.
o o
ou Oa| |cosa —usina 5 .
= = pcos  a+ usin” a =
dy  Oy| |sin@ pcosa H #
ou Oa

6. Here is a sketch of the original region and the transformed region. Transformation work is below.
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Here is the work for transforming each of the sides.
y=—x, —2<x<0, 0<y<2

V2-u=-3v = v=—1vV2-u 0<y<2 - 0<2-u<2 > 2<u<?

2<x<0 —» -2<3v<0 —» —-3<v<0
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0<y<2 - 0<42-u<2 —» 2<u<?
0<x<6 > 0<3v<6 —» 0<v<L2
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y=2, -2<x<6
2=~2-u = u=-2 —2<x<6 > -2<3v<6 > —3<v<2

8. Not much to do here other than solve the transforms for x and y and plug them into the equation.

2 2 2 2
(2] +(2) = = LS
a b b

2
a
The new region is then an ellipse with vertices (—a,O), (a,O), (O,b), (0, —b).

10. We saw in #8 how to turn a disk into an ellipse and so it shouldn’t be too surprising that the
transformationis: x =u, y =2v. Using this transformation we get,

2
u2+@:u2+v2:1
4
The Jacobian is,
ox Ox
ou 5:‘1 0‘22
a_y 8_y 0 2
ou Ov

The integral is then,

[[xyda=[[(u)(2v)2]dd=[""[ 4 cosOsin@drd =" +sin(20)d0 =[0]
R S
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region is then an ellipse with vertices (—a,O), (a,O), (O,b), (O,—b).

11. A sketch of the region D is to the right and the limits ¥
here are,
0<x<3 0<y<6—2x

The functionis z=8-2x—2y and the surface areais,

A= [[ETa= B[ e
D

=@J.:6—2xdx: /89

12. The region D will be the intersection of the two surfaces.
11=4x"+4y" -1 = x+y'=3

The surface area is,

s=[[Ji+162 +16y7 2= [ [ mli+167 drd0= [ 449" 1) a0 =[ZF
D

)

13. The formula we’ll need to use here for y = f(x,z) is,

S = ”\/ +1+ ZdA

A sketch of the region D is to the right. For reasons that z
will be apparent once we do the integral we’ll use the
following limits

Laa

0<z<3 0£x<L2;z -
The area is then,

A=[[V50+1622 da = ['["50+16z" dxz "
D
= [722V/50-+162" dz =| (194} 507 . . .
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