March 15, 2006
Math 20D

Section 8.6
Problem: Find the volume of the solid which has the fumieti(x, y) = ¥ + y* as the top and is above the

rectangle bounded
by thelinesx=1,x=3,y=2andy=4.

Yellow lines are the base of the solid and havelz Fhe x lines are horizontal and the y lineschagonal.
The magenta lines go from the corners of the bpde the surface. The orange lines are on thasg@dnd
“match” the yellow lines.

We are looking for the volume of the “box” whichedonot have a flat top. If the top were flat, weld use
the formula length x width x height.

Now we are going to divide the base of this “baxbilittle rectangles and build boxes on top; wk use the
value of the function at some point in each littex to approximate the height of the box. Sdhé width of
each box ig\x and the length iay and height is f(X, y), then the volume would Pey) AxAy.

V=[] F(x y)ixdy = jd[jb f(xy) dx} dy = ij" f(x,) dy} dx

fx,y) =x* +y°
R is the base which, in this case, is a rectanflese sidesare x =1, x=3,y=2,andy =4
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Example: Find the volume of the solid under the surface yjx: 3 and over the region R in the first quadrant
bounded by the curves y = 4x and y*% x

‘I;he graph of the base would be the region wherely is red and y =3ds blue
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Rz{(x, y) X’ <y< 4x}
v=[[fxy) dxdy:j;[jjsdy} dx

[T3ay=[3y]% =[12x- &¢]
V=[] [Sady ax=[1x-3¢] dxz{ 6 —ZX‘I
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