Math 281:10=-12 — Spring 1999

MWE CIB=-106
PDrof, Bumby

Seventh set of workshop problems — Line integrals
Textbook Sections 14.1 — 14.3

1. Compute
/ ydx + (3y3 —x)dy+zdz

n

for eachof the pathspP, from (0, 0, 1) to (1, 1, 1) given byr(¢) = {t,¢",1) (forn =1,2,,3,...).
When combined with theundamental theorem for line integralBheorem 2 of Section 14.3, what does
this tell you about the vector field

<y’ 3)’3_X,Z>?

2. Find a functionf (x, y) such that
Vf= <COSx <e5i”x) sin(e”), <e3i”x)ey COS(ey)>,
and use the functiorf (x, y) to find
/ecos)c (esmx> sin(e”) dx + (es””‘)ey cos(e) dy,

whereC is the portion of the unit circle in the first quadrant frgth 1) to (1, 0)
3.Find
/ (3¢ 4 y)dx + (2xy — 3y2) dy + (2ez — y22 + 470) dz,
B
where B is the path from(0, 0, 0) to (1, 1, 1) given by going along a straight linB; from (0, 0, 0) to

(1, 0, 0), then along a straight lin®, from (1, 0, 0) to (1, 1, 0), and finally along a straight lin®3 from
(1,1,0)to (1, 1,1). Include parametric equations for each of the segmBnt$B,, andB3.

...more on other side



4.LetF(x, y) be the vector field

y X
F(x7 )7) = <_x2+y2’ x2+y2>

Show that- = V6, wheref (x, y) = arctar(y/x) is the usual polar angle. Use this to evaluate

/F-dr
R

whereR is a radial segment frorftoss, sind) to (2 cosd, 2 sind) (i.e. along the straight line through these
points whose extension passes through the origin), and

/F-dr
8

wheres is a semicircle centered at the origin fr@f) —r) to (0, r) through the halfplane whene> 0. Use
this to show that
/ F.dr =0,
K

whereXH is the boundary of the “half-washer” consisting of those points) with
x>0and 1< x?+y%2 <4
Repeat your calculations for similar curves in the halfplane where0. You should discover that these

integrals are noalwaysindependent of path. What is wrong with the function givéhgs a function of
nady to allow a result that appears to contradict the fundamental theorem for line integrals?



