Ma 227 Homework 7 Solutions Fall 2009
Due 10/29/2009

12.8-pg. 886-887 #3, 7, 9, 11, 15,17, 19, 21

3)  [F[7T p?singdpdody

The region of the integral is given by :

E={(p0,9l0<p=<30=<0=< 7,0<¢< %} Thisrepresents the solid region in the
first octant bounded above by the sphere p = 3 and below by the cone ¢ = =

T
2

[E171 psingdpdadg = (] ¥ singd)([ 7 do)([  dp) = [~cosg]¢ [0]5 [+p%18 = (1 - ) (&

7)
Evaluate ”J'E Jx% +y?dV ,where E is the region that lies inside the cylinder x? + y2 = 16

and between the planes z = -5and z = 4.
In cylinderical coordinate E is given by
E={(r6,20<60<2r0<r<4,-5<z<4}.S0

[11_pE+yZav = [ [0]° I rdzdrde = ([ do)([ /2 rdr)(|*_dz) = (013" [+ r°J4[2)% =

9) Evaluate HIE e?dV ,where E is enclosed by the parabaloid z = 1 + x2 + y2, the cylinder

X2 +y? = 5and the xy — plane
In cylinderical coordinate E is bounded by the parabaloid z = 1 + r2, the cylinder r = /5
and the xy — plane. Thus

[ ferav - [ 2 et - 7 (e < 7 (L et -y
- dgj'f rer* — rdr = 27 Lelt — %rz]f = 7(e® —e—5)



11) Evaluate HIE x2dV ,where E is the solid that lies within the cylinder x2 +y2 = 1, above

the plane z = 0 and below the cone z2 = 4x? + 4y?
In cylidrical coordinates, E is bounded by the cylinder r = 1, the plane z = 0, and the cone
z=2r.S0 E={{0r020<0<270<r<10<z<2r}and
J[[ x2dv = fz” jé jir r2 cos20rdzdrdo = fﬁ” j;[r3 c0s20z]3"drd0 = j(z)” f(l) 2r4 cos20drdo = fﬁ”
2r 2n .
— %jo cos26de = %jo Leos0 g4 = L9+ Lsing]3r = 2=

15) Find the mass and center of mass of the solid S bounded by the parabaloid z = 4x? + 4y?
and the plane z = a(a > 0) if S has a constant
density K
The parabaloid z = 4x? + 4y? intersects the plane z = a when a = 4x? + 4y? or
x? +y2 = Za. So in cylindrical coordinates,
E{r0,0)0<r<+/a,0<0<2r4r2<z<a}. Thus

m = jzﬂ j? Ijrz Krdzdrdd = szﬁ jf(ar — 4r3)drdo = sz”[%arz _ r4]:f/2d0 _ KI(Z)E i

Since the region is homogeneous and symmentric, My, = My, = 0 and

2 EL a 2 ELY 2 r=/al2 2

jo joz j4r2 Krdzdrdo = KIO joz (La?r—8r®)drdo = KIO [4a2r2—4re] " do = KIO
= -a’zK

Hence(x,y,z) = (0,0, £a)

17) In spherical coordinates, B is represented by
{(p,0,$)0 < p<1,0<0<2r0<¢<m}. Thus

”jB(x2 +y2 +22)dV = jg j;ﬂ Jé(pz)pzsinqﬁdpdqﬁde = jg singodqﬁjz” dej(l) pidp = [-cos¢]a[

19) In spherical coordinates ,E is represented by

[1[_2av = [7 % [*(pcos)p?singdpdgde = [ > cospsinpdg [ 2 db [ p3dp = [Lsin2lg [

21.) Evaluate HIE x2dV ,where E is bounded by the xz — plane and the hemispheres

y= JI-X—2 andy = JI6 X2
J[Jx2av =

T . . T . 4 . T
jo jo jg(psqucosG)zpzsm ¢dpdpdo = jo coszedejo S|n3¢d¢j3p4dp = [$6+ +sin20]"[ -+

()G + D -5 -



Section 12.6 Pg 870 #1, 2, 3,5

1) Find the surface area for:

The part of the plane z = 2 + 3x + 4y that lies above the rectangle [0,5] x [1,4]

Here z = f(x,y)2 + 3x + 4y and D is the rectangle [0,5] x [1,4] , so by formula 6 the area of
the surface is

A(S):ij/u(% 2+(g—;)2dA=HD./1+32+42dA= mijdAz J26 A(D) = J26

2)Find the surface area for:
The part of the plane2x + 5y + z = 10 that lies inside the cylinder x? +y2 = 9
z = f(x,y) = 10 — 2x — 5y and D is the disk x?> + y? < 9, so by formula 6

A(S) = ij /1+(%)2+(g—;)2 dA = ”D J1+(=2)%+(-5)2dA = mijdAz J30A(D) =

3)Find the surface area for:

The part of the plane 3x + 2y + z = 6 that lies in the first octant.

z = f(x,y) = 6 — 3x — 2y which intersects the xy —plane in the line 3x + 2y = 6, so D is the
triangular region given by {Xy)0<x<20<y<3- %x}. Thus:

AS) = [[ T+ (3)7+(-2)7dA = /T4 [[_dA = JTAA(D) = VT4 ($)(2)(3) = 3/14

5) The Part of the hyperbolic parabaloid z = y? — x? that lies between the cylinders
X2 +y?=1landx?®+y? =4
z =f(x,y) = y? —x?> with 1 < x? +y2 < 4. Then

AS) = [[ JT+ax7+ayZda = [7 [r/T+arZdrdg = [ d [ r/T+4r7dr = [0 & (1



