
Warm-up — 18 November 2021

1. Evaluate »
C

xeyz ds,

where C is the line segment from p0, 0, 0q to p1, 2, 3q.

Solution: The parameterization of this line is

xxptq, yptq, zptqy � rptq � p1 � tqx0, 0, 0y � tx1, 2, 3y � xt, 2t, 3ty.

Hence we compute

»
C

xeyz ds �
» 1

0

tep2tqp3tq
?
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�
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2. Evaluate »
C

x4 dx� xy dy,

where C is the positively oriented triangular curve consisting of the line segments
from p0, 0q to p1, 0q, from p1, 0q to p0, 1q, and from p0, 1q to p0, 0q.

Solution: By Green’s theorem,

»
C

x4 dx� xy dy �
¼
D

� B
Bxrxys �

B
By rx

4s


dA �

¼
D

y dA

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

¼
D

y dA �
» 1

0
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0

y dy dx � 1
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p1 � xq2 dx � 1
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3. Evaluate »
C

p3y � esinxq dx� p7x�
a
y4 � 1q dy,

where C is the positively oriented circle x2 � y2 � 9.
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Solution: By Green’s theorem,

»
C

p3y � esinxq dx� p7x�
a
y4 � 1q dy �

¼
D

p7 � 3q dA

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

¼
D

4 dA �
» 2π

0

» 3

0

4r dr dθ � 36π.

4. Find the work done by the force field Fpx, yq � xx2,�xyy in moving a particle
along the quarter-circle rptq � xcos t, sin ty with 0 ¨ t ¨ π{2.

Solution: We have that

Work �
» π

2
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Fprptqq � r1ptq dt

�
» π

2

0

�2 cos2 t sin t dt

� �
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0
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