Solutions to Assignment #8

1)
-osh 2y + sinh x; ; G
10. Qayesch ':,‘i’:f Finh 2y) = z’ysinhay + x cosh zy + x cosh zy = 22y sinh ry+ 2rcoshzy = ___a(x (é;:l:hxy)
and the domain of F is &%, Thus F is conservative, so there exists a function f such that V f =F. Then
fe(®,y) = zycoshay + sinhwy implies f(x,y) = zsinhay +g(y) = f,(z,y) = 2% coshay + g'(y). But
fy(e,y) = 2 coshzy so g(y) = K and f(z, y) = xsinhay + K is a potential function for F.
2)

20. Here F(z,y) = (1 —=ye™ )i+ e~ j. Then f(z,y) = x + ye ™ is a potential function for F, that is,
Vf = F so F is conservative and thus its line integral is independent of path. Hence
Jo(l—ye®)dz+e *dy= [ F-dr=f(1,2) - f(0,1) = (14 2¢7!) -1 = 2e.

3)

 @Cr:z=0 = dr=0dt,y=1-t = ¥
dy=—di,0<t<1 0,1
Criz=t = dr=dty=0 = dy =0dt,0<t <1

Cy:z=1-t = dr=—dt,y=1-(1-1)*=2t-2 = d

dy=(2-2t)dt,0<t<1

Thus

§c$d3+ydy= $  adr+ydy
Cr14Ca+C5

= [} (0dt + (1 - t)(-dt)) + [y (tdt +0dt) + [ (1 - t)(—dt) + (2t — t2)(2 — 2t) dt
= (3¢ -t + 3 + [3et -2+ 3 - )
=—3+i+(i-2+§-1)=0

(b) §C:cdz:+ydy:/'/;} {5% (v) —-‘%(x)J dA = [[,0dA=0



