HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS

Section 16.2 - 3, 7, 11, 15, 17, 20, 33, 41

3. Parametric equations for ' are r = dcosf, y =4sint, =% < < £ Then

[y ds = [T (4eost)(4sint)* [=Tsint)? + (Teost)? dt = ";' 1o 4% cost sin® ¢ /T6(sin” £ + cos? 1) dt

R _ 24T _ 16384

= 4% [0 (sin tcost)(4) dt = (4)%[4 sin® ¢] 7 =24

C=0C 4y

Uﬂf-'ﬁ.r:.r,y:%.r = dy:%d:s, 0<x<32

Ny s=z,y=3=3r = dy==dr, 2<xr<3

Jola+2y)de+ 2 dy = [ (z+2y)de+ 2" dy + [ (+2y) dx + 2" dy
= Iy [r+2(32) +2* ()] de + [} [z 4203 = 2) + (1)) dex
=f; {2.1:-4—#.1:2}&14'-‘[;3 {E—I—Iz}dr

= [+ 4 4+ [ =4 = 4], = 04 § - =4

M. Parametric equations for Carez =, y =24, = =3, 0 <1t £ 1. Then

1
Jowe¥ ds = [ 1000 VITET LT dt = VI [ 05 dt = /T [ £5e°°] = 4F (e - 1),

15. Parametric equations for Carez =143, y =1, = =21, 0<1 < 1. Then

Jpo 2tde+ P dy +y d== [ (2t) - 3dt 4 (1 + 3t) dt + 2. 2dt = [, (236* + 6t + 1) dt

=243 4t =L 434+1=2

17. (a) Along the line & = =3, the vectors of F have positive y-components, so since the path goes upward, the integrand F - T is
always positive. Therefore [, F.dr = [, F-Tds is positive.
(b} All of the {nonzero) field vectors along the circle with radius 3 are pointed in the clockwise direction, that is, opposite the
direction to the path. So F - T is negative, and therefore ‘fci F.dr= _fci F - T ds is negative.
0. F(e(t)) = (2 + )i+ (C =t)j+ (P Pk= (2 + )i+ ([ =tj+t'k '(t) =201+ 3" j + 2t k. Then
[ F-dr= [ F(r(t))-c'(t)dt = [ (24* +2¢* + 3t°

=[B-d R =dodeds

— 3t 2% dt = [J(5° = t* + 2t%) dt



33. We use the parametrization x = 2cosf, y = 2sint, =% <t £ L. Then

ds = /(%) + (%) 'dt = /[2sn)® + Zeos 1) dt = 2dt,s0m = [, kds = 2k [7/3, dt = 2k(),

-_ - 12 oo - L . = 2 1 -
T= g [oakds = o [I1,(2cost)2dt = 324 a-imi]_r” = 4.7= 5y [pykds = 57 [I7,(2sint)2dt =0,

Hence (Z.7) = (2.0).

N r(t) = (2,6, 1=1), 05t =1
W= [.Fdr=[ (2t—t't=(1=1)*1—t—(20)*}-(2,1.=1)dt

= [t =2 4t =142 =t =1 pt 447 )dt = [, (" +8t=2)dt = [$e* 4 at” = 2], =T



