Warm-up — 18 November 2021

J reY* ds,
c

where C'is the line segment from (0,0, 0) to (1,2, 3).

1. Evaluate

Solution: The parameterization of this line is

(), y(t), 2(£)) = r(t) = (1 — £)€0,0,0) + £(1,2,3) = (t,2t, 3¢).

Hence we compute

! V14
J re¥? ds = J teNB /12 1 92 4 32 gt = | ~— (66 — 1) )
c 0 12

2. Evaluate
f r* dx + 2y dy,
C

where C' is the positively oriented triangular curve consisting of the line segments
from (0,0) to (1,0), from (1,0) to (0,1), and from (0,1) to (0,0).

Solution: By Green’s theorem,

L o do + vy dy — H (a%[xy] _ a%[gf*]) A — ﬂy A

where D is the triangular region enclosed by C'. Hence we get

1 pl-e 1t 1«21 1
A= =— | 1=-2lde==|— =|=
[Jras=[ ], vivae=g[a-era=3 15| -5

D

3. Evaluate

J (By — ™) dx + (Tx + /y* — 1) dy,
c

where C' is the positively oriented circle 22 + y? = 9.
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Solution: By Green’s theorem,

L(3y — ) da 4+ (Tz 4+ /vt — 1) dy = H(? —3)dA

D

where D is the disk bounded by C. Hence we get

2w 3

ﬂ4dA=j f 4r dr df = [367.]
0 0

D

4. Find the work done by the force field F(z,y) = {(x? —zy) in moving a particle
along the quarter-circle r(t) = {cost,sint) with 0 < ¢t < 7/2.

Solution: We have that
Work — f F(r(t)) - /() dt
0

us

2 2
= f —2cos“tsint dt
0

1
:_J 2u? du
0

2 u=1
I Y R
l 3 ]uO 3
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