Answer on Question #58902 — Math — Calculus
Question

Find f(x, y) such that z = f(x, y) defines a plane and

ff f(x,y)dA = ff xf(x,y)dA=0, f(1,2)=-1

where D is the region bounded by the graphsof x + y =3,x =0, andy = 0.
Solution
Since f(x,y) defines a plane we have
z=f(xy)=ax+by+c,
where a, b, and ¢ are some unknown constants.
As f(1,2) = —1 we obtain the first equation:
a+2b+c=-1.

To find two other equations we have to calculate two integrals:
3 3—x

11=f f(x,y)dA=ofdxoj dy(ax+by+c)=0

and

3 3-x
12=ffxf(x,y)dA=0fdxoj dyx(ax+by+c)=0

because D is bounded byaxesandbyy =3 —x.Thus,0<x<3,0<y<3-—x.

We have

X 3

3 3-
= - _ boa_ iy
Il—bfdxbf dy( ax + by + ¢) Ofdx{(B x)(ax+c)+2(3 x)}

AsIl; = 0 we get

a+b+c=0.
3 3-x 3 .
I, =fdxf dy x( ax+by+c)=fdx{x(B—x)(ax+c)+x§(3—x)2}
0 0 0

As I, = 0 we get:
6a + 3b + 4c = 0.

Finally we obtain the system of equations:



a+2b+c=-1,
a+b+c=0,
6a+ 3b+4c = 0.

Therefore, a = . ,b=—-1,c = 3
2 2
The function is given by
X 3
fy) ==Z-y+=

Answer: f(x,y) = —g—y+%.
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