Answer on Question #70102 - Math — Calculus
Question

Evaluate ffD(x + 2y)dA, where D is the region bounded by the parabolasy = 2x?andy = 1 +

xZ

Solution
If £ (x, y) is continuous on a region D such that
D={x,ya<x<b  gi(x)<y<=<g,(x)}
then [1]

[ reyaa= | b fg gz(j)f(x, y)dydx

We have g, (x) = 2x? is the lower boundary and g,(x) = 1 + x? is the upper boundary.

Find a and b. Given parabolas intersects when 2x> = 1+ x? orx? = 1,sox = tlandy = 2 -
(x1)?* =2

TheregionDis D ={(x,y)|—1<x <1, 2x> <y <1+ x?}

Sketch the region D

y=x2+1

y=2x2
1 0 1
X
Then we have
1 1+x2
f f(x,y)dA = f f (x + 2y)dydx
D -1 2x2
Find this integral
1 14x2 1

f f (x + 2y)dydx = f(xy + yz)lgfzdx
21

-1 2x2



= f(x(l +x2) + (1 4+ x2)?) — (x(2x?) + (2x?)?)dx

1
= j((x +x% + 1+ 2x% +x*) — (2x3 + 4x*))dx
1

—f(1+ +2x% —x* = 3x")dx = +x2+2x3 3
= X X X X X=X ) 3 2 5

-1 -1

_<1+1+2 1 3) <1+1 2 1+3>_2+4 6 32
N 2 3 4 5 N 3 5

=32
Answer: f[ (x + 2y)dA = =
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