Math 163
15.1: Double Integrals over Rectangles
Questions for flipped class
(15.1.1)


Estimate the volume of the solid that lies below the surface  and above the rectangle 


Use a Riemann sum with  and  and take sample points in the upper right corner of each sub rectangle.
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Calculate the iterated integral.
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‘The figure shows level curves of a function f in the square R = [0, 6] x [0, 6]. Use the Midpoint Rule with m
estimate the following.
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How could you improve your estimate?
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Evaluate the double integral by first identi
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ng it as the volume of a solid.

0,11 x [0, 1]
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Sketch the solid whose volume is given by the iterated integral.
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Calculate the double integral.
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(a) The subrectangles are shown in the figure. The surface is the graph of f(x,y) = xy and AA = 4, 50 we estimate
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Ve D03 fxy)0A = (8, 2)0A + (8, 4)0A + (10, 2)0A + (10, 4)0A + (12, 2)0A + (12, 4)0A
=11
= 16(4) + 32(4) + 20(4) + 40(4) + 24(4) + 48(4) = 720
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(6) va 3D AXYIMA = A7, 18A + A7, 3)0A + A3, 1AA + A9, 3)A4 + A11, 1)AA + A11, 3)04
==

= 7(4) + 21(4) + 9(4) + 27(4) + 11(4) + 33(4:
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Divide R into 4 equal rectangles (squares) and identify the midpoint of each subrectangle as shown in the figure.
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The area of each subrectangle is AA = 9, so using the contour map to estimate the function values at each midpoint, we

have
// flx, y) dA
&
f(3/2, 3/2)AA + f(3/2, 9/2)AA + F(9/2, 3/2)AA + f(9/2, 9/2)AA
(1.3)(9) + (3.3)(9) + (3.2)(9) + (5.2)(9) = 117

You could improve the estimate by increasing m and n to use a larger number of smaller subrectangles.
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z=1flx,y) =8 -4y 20for0 <y < 1. Thus the integral represents the volume of that part of the rectangular solid
[0, 11 % [0, 11 x [0, 8] which lies below the plane z = 8 = 4y. So

//z (8 = 4y)da = (1)(1)(4) + %(1)(1)(4) =6
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z=fix,y)=4-x—-2y20for0<x<1and0<y<1. So the sol
below the plane z = 4 — x — 2y and above [0, 11 [0, 1].

is the region in the first octant which lies
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‘Solution or Explanation
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dz 1z
A =4 dydx
/L1+1y [L T

:4[[1:-(1+ry)]:3d1:4/:[h(l +a) = In(1)] dr
=4[} (1 +z)dz =4[(1 +z) In(1 + z) — 2]}

[by integrating by parts]
=4((51n(5) — 4) — (In(1) — 0)) = 4(5In(5) — 4)
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