Homework #9 Ma227 Fall 2009
Due Thursday November 12, 2009

Pg 921-922

Problems: 3,5,9,17,19,25

#3

jc xy*ds  Cis the right half of the circle x? + y2 = 16

Inthis case: 5- <t< %
x(t) = 4cost LG _
y(t) = 4sint ;= = 4cost

[xy*ds = ji(4cost)(4sint)4J16sin2t+ 16c0s?t)dt = 4(4)sin’t | % = 207 _ 1638.4
2

5)
jc xydx + (x —y)dy  C consists of line segments from (0,0) to (2,0) and (2,0) to (3,0)

ForO<t<2: x(t) =t dx=dt
y(t) =0 dy=0
For2 <t<3 () =t dx=dt

ygt) =2t dy=2dt , ,
[xydx + (x —y)dy = | ,(2(0)dt + (H(0)dt + [ L2t = Aytdt + (t - (2t - 4)2dt = [ ,(2t2 — 6t + 8)

9)

jc — xe¥2ds, C is the line segment from (0,0,0) to (1,2,3)
X(t) =t

y(t) = 2t

z(t) = 3t

0<t<1

jc = xeYds = f(l)te(”)@t) J12+22432dt = J14 j;teetzdt JI4[ L e6‘2:| = %(e6 ~1)

17)
rt) = t2i -3 so F(r(t)) = (t2)2(-t3)% - (-13) Jtf = 130 + t4]
r'(t) = 2ti - 3t
[ F-di=] ;<F(r(t)) - r'(Hdt = | é(—2t14i ~3t)dt = [-2t15 - 37 = -5
19)
W= [ F.df=]| ;(Sint3,cos(—t2),t4> - (3t2,-2t, 1)dt
1

= f(l)(?,tzsint3 — 2tcost® +t*)dt = [-cost® —sint? + £1°] = & —cosl-sinl



25)

The part of the asteroid that lies in the quadrant is parametrized by
x = cost,y =sin®t,0 <t< Z

O — 3cost(—sint)

t
% = 3sin?t(cots)

J(%)Z + (%)2 = J9cos*tsin?t + 9sin? cos?t = 3costsinty/sin?t + cos2t = 3costsint
Therefore:

jc x3y5ds = jg cos®tsin’*t(3costsint)dt = e —x

Pg 931
Problems: 5, 9, 15,19,21

rd

5) ﬁ(x,y) = xeyT+yeXJ

P Q
P _ yvay
P~ xe
oP _ X
Since % + 0—5 F is NOT conservative

9)|3(x,y) = (ye* + siny)T+(eX + xcosy)T
P Q

OP _ ax

> eX + cosy
L = e*+cosy
F is conservative

fx(X,y) = ye* +siny = f(x,y) = ye* + xsiny + g(y)
fy(X,y) = eX+xcosy +g'(y)
fx(X,y) = xycosxy + sinxy so g(x) = C
= f(x,y) = ye* + xsiny + C
F(x,y,2) = yzi+xz ]+ (Xy +22)k
a)
fX(Xay’Z) = yZ = f(X’y’ Z) = yZ + g(y1 Z)
fy(X,y,2) = x2+9y(y,2) = x2 = gy(y,2) = 0
a(y,2) = h(2)
f(x,y,2) = xyz +h(2);f.(x,y,2) = xyz+h'(z) = xy+2z = h'(z) = 2z = h(z) = 22 +K
j—
f(x,y,2) = xyz+ 22 +K
b)
jc F.dr =f(4,6,3) —f(1,0,-2) = 81 -4 -77

19) [tanydx + xsec?ydy



Let E(x,y) = (tany)i +(sec?y) j

Then f(x,y) = xtany is a potential function for F so it is conservative and thus its line
integral is independent of its path. Hence:

IC tanydx + xsec2ydy = IC F.dr=f(2,%Z)-f(-1,0) = 2tan £ —tan0 = 2

2D) F(xy) = @y)i+3xyy)]  P(L1),Q24)
W= [F.df

5= 3 =3y

f:F=Vf ; )

f(x,y) = 2xy2 +g(y) = fy(x,y) = 3xyz +g'(y).
fy(x,y) = 3x /¥y sog'(y) = 0 = g(y)

f(x,y) = 2xy%

W= [F.df =1f(2,4)-f(1,1) = 2(2)(8) - 2(1) = 30



