Math 2411 Quiz Five November 9, 2000

Y ou may use any books, notes, tables, calculators, or computers you wish. Write your answers so that someone other than
yoursalf can understand your exposition. Please do not return this sheet.

1. A uniform piece of wire has the shape of the arc of the circle x? + y? = 1 in the first quadrant
joining the points (a, 0) and (acosa,asina), where a is between 0 and #/2. Find its center of mass.

The center of mass (X, ) isgiven by
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(The constant density cancels top and bottom.)
A vector description of thewire W: r(t) = acosti + asintj, 0 <t < a. Thus,
r'(t) = —asinti + acostj, andso |r'(t)| = a. Now for theintegrals:
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2. Let F(x,y) = (X2y — 3X)i + xyj.

a)Find the integra f F .dr,where Cisthe curvey = x? from (0,0) to (1, 1).
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A vector descriptionof C @ r(t) = ti +t%j,0<t< 1. Andsor'(t) =i + 2tj. Thus,
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b) a@)Find the integral f F .dr,where D isthe curve x = y? from (0,0) to (1,1).
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A vector descriptionof D : r(t) = t%i +tj, 0<t<1,andr'(t) = 2ti +j. Thus
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c)Find afunction g such that Vg = F, or explain carefully why there is no such function.

There' s no such function. The answers to Parts @) and b) show that the vector line integral from (0, 0)
to (1,1) isnot path independent.



