OLE
® CONCEPT CHECK »

1. (a) A double Riemann sum of fis f: > f(xy, y{j) AA, where AA is the area of each subrectangle and

i=1j=1
(z;‘j , y;‘j) is a sample point in each subrectangle. If f(x,y) > 0, this sum represents an approximation to the
volume of the solid that lies above the rectangle R and below the graph of f.

®) [ f(z,y) dA = mhim 37 ) f(=3,95) AA
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© If f(z,y) >0, I r f(2,y) dA represents the volume of the solid that lies above the rectangle R and below the
surface z = f(z,y). If f takes on both positive and negative values, JI & f(z,y) dA is the difference of the
volume above R but below the surface z =.f(z,y) and the volume below R but above the surface z = f (z,9).

(d) We usually evaluate JS g f(z,y) dA as an iterated integral according to Fubini’s Theorem
(see Theorem 12.2.4),

() The Midpoint Rule for Double Integrals says that we approximate the double integral {f . f(z,y) dA by the

n

double Riemann sum i

i=1j=

f(%:,7;) AA where the sample points (Z:,7;) are the centers of the
1
subrectangles.

1 .
® foe = TR) //R f(z,y) dA where A(R) is the area of R.

2. (a) See (1) and (2) and the accompanying discussion in Section 12.3.
(b) See (3) and the preceding discussion in Section 12.3.
(c) See (5) and the preceding discussion in Section 12.3. -
(d) See (6)~(11) in Section 12.3,
3. We may want to change from rectangular to polar coordinates in a double integral if the region R of
integration is more easily described in polar coordinates. To accomplish this, we use
[ r f(@v)dA = [? [? f(r cos6,rsin 6) r dr do where Risgivenby0<a<r<ba<0< 3.
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4 @m=[f,p(z,y)dA
() Mo = [f , yp(z,y) dA, My = [[ ; 2p(z,) dA

(c) The center of mass is (%, 7) where T = —MT;" andy = -M-’-

@ L = [, v°0(z,y) dA, I = [[ , 2%p(z,y) dA, To = [f  (z* + y*)p(z,y) dA
5. @Pa<X<be<Y<d)=[ [ f(z,y)dydz

() f(z,y) 2 0and [fp, f(z,y)dA =1.
(c) The expected value of X is pu; = ffp, zf(x,y) dA; the expected value of Y is py = [f gz yf(z,y) dA.

6. () A(S) = [fplruxry|dA
(b) A(S)=//D \/1+ (%)2+ (%;-)2“
© A(S) =2r [} f(@)\/1+[f'(2)]" de

L@@y av=, lm 5 P (el ) AV
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(b) We usually evaluate f I f g f{x,y,2) dV as an iterated integral according to Fubini’s Theorem for
Triple Integrals (see Theorem 12.7.4).

(c) See the paragraph following Example 12.7.1.
(d) See (5) and (6) and the accompanying discussion in Section 12.7.
(¢) See (10) and the accompanying discussion in Section 12.7.

(f) See (11) and the preceding discussion in Section 12.7.
8 (@m= ffpr(x,y,z)dV
(b) Myz = fffE :r,p(z, Y, Z)'dV, Mll = fffE yp(w’y) Z) dV9 sz = fffE zP(-’"‘yy: Z) dV

(c) The center of mass is (%, %, Z) where T =

D) L= [ff (*+2*)p(z,y,2)dV, I, = fffE (z® + 2%) p(z,y, 2) AV,
L= [, (2* +¥*)p(z,y,2) dV.

9. (a) See Formula 12.8.2 and the accompanying discussion.

(b) See Formula 12.8.4 and the accompanying discussion.

(c) We may want to change from rectangular to cylindrical or spherical coordinates in a triple integral if the region
E of integration is more easily described in cylindrical or spherical coordinates or if the triple integral is easier
to evaluate using cylindrical or spherical coordinates.
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(b) See (9) and the accompanying discussion in Section 12.9.
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(c) See (13) and the accompanying discussion in Section 12.9.



