HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.8 - 1, 4, 5, 8, 9, 11, 20, 23, 29

1. (a) : meEquatinns 1,I=rcmﬂ‘=4cm%=4-%=2,
DT*\ y:rsinﬁ:4:&in%:4--"‘;§:2u{:::—E,St:rthept:lin.tls
z e - .
\q (2,23, =2) in rectangular coordinates.
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(b) o a=2ecos(—F) =0,y = 2sin(-F) = -2,

and =z = 1, so the point is (0, =2, 1) in rectangular coordinates.

4. ja) = {Zu"i}z + = lﬁsnr:-'l;lanﬁ‘:ﬁs = :}?andthepuml[zﬁ: 2) is in the first quadrant of the ry-plane, so

I—

# = £ + 2nw; = = —1. Thus, one set of cylindrical coordinates is (4. £, —1).
(b) ¥ = 4" + (=3)" = 2550 r = 5; tan & = =2 and the point (4, —3) is in the fourth quadrant of the zy-plane,
s0f = tan™" [-%] + 2w o =0.64 4 Znmw; 2 = 2. Thus, one set of cylindrical coordinates

is (5,tan~" (=2) + 2r,2) = (5,5.64,2).

5. Since & = & but r and = may vary, the surface is a vertical half-plane including the z-axis and intersecting the zy-plane in the

half-line y = =, = = 0.

B. Since 2r? 4 =¥ = 1 and r? = 2* + 3, we have 2(x* 4 y*) 4 =2 = 1or 227 4 2y* 4 2? = 1, an ellipsoid centered at the

origin with intercepts = = 1?15, y= :I::}-E, ==l

9. {a) Substituting =* 4 y* =+ and = = rcos d, the equation =° = x + y* + z* = 1 becomes r* = reosf 4 =* =1 or
F=14reoad=r"
(b} Substituting = = rcosf and y = rsind, the equation = = »* — y* becomes
z = (reos#)? = (rsind)* = r*{cos” @ — sin® ) or = = #* cos 20,

1. : 0<r<2and0 < z < 1describe a solid circular cylinder with
radius 2, axis the z-axis, and height 1, but —= /2 < 8 < 7 /2 restricts
the solid to the first and fourth quadrants of the xy-plane, so we have
a half-cylinder.




20. In cylindrical coordinates E is bounded by the planes = =0, = = rcos # 4 rsin# 4 5 and the eylinders r = 2and + = 3, 50
Eisgivenby {(r,0,z)|0<8<2r.2<r<30<:<rcosf + rsinf 4+ 5}. Thus
Jffe wdv = [37 f3 fo ettt o) rdzdrdd = [§7 [ (r% cost)][ = [2mp = 10 dr i
= j;" J3(* cos8)(reos 6 + rsin +5) drdf = [77 [(r*(cos® f + cos Osin 6) + 5r* cos ) dr do
= 27 [4r%( tmfa+cma.,ma)+ r* cos ]2 df
= [ [(5 = L) (cos® 0 + cosfsin 6) + $(27 — 8) cos 4] df

_fnz" T[ l+r_m23]+cm-iﬂml13}+ Lm&}d&: L;—"’E+%5l:|2ﬂ+Tﬁu12ﬂ+THmﬂ]n =Eq

4

23. In cylindrical coordinates, E is bounded below by the cone = = r and above by the sphere r* + =¥ = 2o0rz = v2 =%, The
cone and the sphere intersect when 2r° =2 = :—=l,snEz{[r:E,;}|ﬂ58<_:2:r,ﬂ5rgl:r5;<_: P

and the volume is

Jlfe dv = [T [V rdzdrdd = [37 [F r=ls2Y?"" drdf = [37 [} (ryZ =17 = %) drd

=37 do fy (rVT=T =) dr =20 [—d(2 = PP = 1]

=2 (=3) (14+1-2%*) = =37 (2=2V2) = §= (VZ-1)

29. The region of integration is the region above the cone = = /=7 + 42, or = = r, and below the plane = = 2. Also, we have

=2 <y = 2with =, /4 =y < r < /4=y which describes a circle of radius 2 in the xy-plane centered at (0, 0). Thus,

d.-y 2
ff .rudud.rdy_f ff (reost) zrdsdrdf = fff (cosd) = dx dr dff
a2 S fAmg? d T

f; r? (cosfl) [222]° drdf = & [27 [2 1% (cos0) (4 = r*) drdf

Ll

= :, |:| Lmﬂ'dﬂfu {4:‘ -r } dr = z[a-imﬂ'] [% —lrﬁ]z =0

]



