Math 2401 Quiz Five Solutions

1. Suppose [[3dA = 7, and suppose the average value of xe¥ + sin(x +y) on Q is 41. Find
Q
H[xe"y +sin(x? +y)]dA, or explain carefully why it is not possible to do so from the information

Q
provided.

We know the average value of xe¥ + sin(x? +y) on Q is given
by
—1 J.J.[xe"y +9n(x? +y)]dA = 41.

Areaof Q
Q

Or,

j j [Xe¥ + Sn(x2 + y)]dA = 41(Areacf Q).
Q

But the areaof Q is [[ dA, and we have [[3dA = 3[[dA = 7. Thus, [[dA = £, and s
Q Q Q Q

H[xexusjn(x2 +y)]dA = (41)% - 2—37.
Q

2. Find [[ ydA, where Q2 is the region bounded by x + 2y = 3 and x = -y2.
Q

First, apicture of Q :

Let’'s see where these two curves intersect. Thisiswhere
X=-y?=-3-2,
or where
y?-2y-3=(y-3)(y+1 =0
The two intersection points are thus (-9, 3) and (-1,-1).
Now, then



ﬂydA jfydxdy jy(y+3+2y)dy
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- j(—y3+3y+2y2>dy= 2
-1

11
3.Find [ [ J/1+y3dydx.
0 /%

| cannot think of an antiderivative for /1 +y?*, so let's find the two-dimensional integral that lead
to thisiterated integral and see if changing the order of integration helps.
A picture:

Now,
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4. Find the centroid of the part of the circular region x? + y? < 3 that liesin the first quadrant.

A picture:
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The centroid (Xc, Yc) is given by



[[xdA [['ydA

Q Q

gdA'andycz LfdA

where, of course, Q isthe region of which we are to find the centroid.
First, using polar coordinates,

C

/2 J3 /2

J;i[diz J; J;rzcosedrde = J;coseg‘fde

/2

-J3 J. cosfdh = 43
0

Itis easy to see, either by symmetry or direct computation, that [[ydA = V3, also.
Q

Now, the area of Q, gdAissimpIy =B~ 3 Thus

XC:yC:‘/&?_ 4

3




