Math 2507B Quiz One Solutions

110 2 2x—x2
1. Giventhat | [ f(x,y)dxdy = -4, [ [ f(x,y)dydx = 17,
1 10 o 22(>)<—x20
and| [ f(xyydxdy =3 find|[ [ f(xy)dydx.
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Let’sdraw pictures of the regions of integration:
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[ [ fexy)dxdy = [[f(x,y)dA :
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[ foxyydydx = [[f(x,y)dA+ [[f(x, y)dA :
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f(x, y)dxdy = [[f(x,y)dA :
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Now, it's clear that [[f(x,y)dA = [[f(x,y)dA + [[f(x,y)dA, or
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3= j j f(x,y)dA + (—4). Hence
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” f(x,y)dA = 7.
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But,
j j f(x,y)dA + j j f(x,y)dA = 17, and 0
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10+ ” f(x,y)dA = 17, or
C

2 2x-x2

” f(x,y)dA = J. J. f(x,y)dydx = 10
C 1 O

2. Givean iterated integral for the area of the region bounded by the curvesx +y = 1 and y? = x.

A picture:
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Let's find the points of intersection of these curves. Wewant y> = x=1-y,ory?+y—-1=0.
Solutionsare {y = /5 -1} and {y = -1 - 1/5}.

Now,
~3+3/5 1y
Area = ” dA = J. dxdy
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3. Find theintegral [[y?eYdA, where T isthe triangle with vertices (0,0), (0,1), and (-1, 1).
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[[yzevaa— [ [ yrevaxdy - [yev19dy = [(y-ye*)dy
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4. Find the centroid of that part of the region x2 + y? < ainthefirst quadrant.

We need
[[xaA [[ oA

}:!dA Y= }:!dA

where R is the given region. First, we know that f f dA = ”Taz , Snce this is smply one-fourth the
R

are of the circular region. Next,
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Thus,

The calculation for ¥ is essentialy the same, but just for some variety, let’ s sue polar coordinates:

” ydA ﬂjizja.(rsine)rdrde = Tj} r2singdrdd
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andsoy = —-aalso.



