WRITE YOUR NAME:

MAC 2313 B51 Spring 2024

Written homework #12
Due Tuesday April 9th, in Canvas

Question 1. Let F be the vector field defined by

F(z,y) = (2z,2y)
and let C be the curve parametrized by

r(t) = (z,y) = (t,t!) for0<t<3.

(i) Compute the integral / F - dr directly.
G

(ii) Find a potential function for F and use that to evaluate the integral from
part (i) using the fundamental theorem for line integrals.

(i) F=(tt*) =dr = (1,28) &t
On C we have F =(27<)23) = (2t ,21%)

A = 3

=G =f: F(2¢,26)-(1,20)dlt = [ (2t + 1) ¢

c | - 0

=[tF 44 =37 =948 = 0.
(i ) With 4rial and esfor we Can find that 1 = ’X2+_72' is a /)o?‘m‘ia/ Fen
~fac -F—}, becanse +, = 2x and -@ = 23.
S'ylﬂd"hnﬂ ’oo?n'f‘ o'F C is (X’y): (0’02):(0’0)

Endr'nﬂ [)oin% of C ig (9(’3):(3’32):(3,@)
He/nce \/afua (J‘F in%ejfa) is "]c(g,q)__._{‘(o'o) — (32'7"’91)"‘(02'*02)

=948 = 9.



Question 2. Let F be the vector field defined by

F(z,y)=(f,9) = (zt+y,y )
and let ' be the unit circle parametrized in the usual way by

r(t) = (z,y) = (cost,sint)  for 0 <¢ < 27,

(i) Compute the integral / F - dr directly.
C

(ii) Compute the double integral

dg Of
= — = idzd
f fR (33«" ay) T
where A is the interior of C, and verify that you get the same answer as (i),

as is consistent with the circulation version of Green’s Theorem. (You are
allowed to use geometry here if it helps you.) -

(i) F :(Cos't)Sin‘Q = dr = (—Sin'f, 6051':)6(‘(?

On C we have F = (x+ﬂ}5-—x) = (tost +sint, sint —cost)
f Fedi = 5:: 2rr(60$_t +$fnf)$fn’t'—-605‘t)'(——5i/\'t, cost )AL

C =D

2T

= f QTF(_.S,-,‘th{— _ sia*t +Sinteost -—ms"f)dt = J\ (’“5""%'"5"5 ﬁ) At
0

0

= J:)QTF(-——I)d'(I = or(-1) = — 2T

(i) %2-0-1=-1 =0+1=1
oY

0X
‘”R ;% ’_%)d"dﬂ = ‘Urz (‘1‘-7)0’%0’3 =jjl;(—-2)dxdj

Shorteut : Integrating a CONSTANT over R gives that constant Fmes dea of R
R i +the unit disk with afea ‘ITIZ: T So l'nhfﬂml s — 2T



