Problems: Work and Line Integrals

1. Evaluate I = / ydx + (x 4+ 2y)dy where C is the curve shown.
C
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Figure 1: Curve C is C followed by Cb.

Answer: The curve C is made up of two pieces, so

I:/ yd$+(:c+2y)dy+/ ydz + (x + 2y) dy.
Cl C2

Note that we don’t always need to introduce the variable t.
Ci1: y=1,use x as parameter. 0 <z <1 = dx =dzx, dy =0.

1
= ydx+(2—|—2y)dy:/dx:1.
Cq 0

Cy: x =1, use y as parameter. y goes from 1 to 0.

0 1
= ydx+(2+2y)dy:/(1+2y)dy:—/ 14 2ydy = —2.
Ca 1 0

Sol=1-2=—-1.

2. Let F = —zi — yj. Sketch this vector field and describe it in words.

Answer:

Each arrow starts at (x,y) and ends at the origin. The further a vector in this field is from
(0,0), the longer it is.
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