HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.1 - 1, 4, 5, 13, 18

1. (a) The subrectangles are shown in the figure. '

The surface is the graph of f(z,y) = Ty and A4 = 4, 50 we estimate !

i 2
Vae 30 30 flws,u;) AA

iml =1

= F(2,2)AA+ F(2,4) AA + f(4,2) AA + f(4,4) AA+ F(6,2) AA + F(6,4) AA

= 4({4) + B(4) + B(4) + 16(4) + 12(4) + 24(4) = 288

BV 3 F(ET)AA = f(1,1) AA 4 f{1,3) AA L+ £(3,1) AA 4+ f(3,3) AA 4 f(5,1) AA+ f(5,3) AA
1

iml ju

= 1(4) + 3(4) + 3(4) + 9(4) + 5(4) + 15(4) = 144

4. {a) The subrectangles are shown in the figure. !
3.
Thrsuﬂ’:u:cislhl:_gruphnffl::r_.y}=l+:r.2+3yundi‘._-l=%-%=%,
S0 we estimate
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iml =1 k
=f(3.3) A4+ f(3.3) A4+ F(5.3) A4+ (3. 5) A4 JE
=E@+EF3+RG+E2@F) =8 =107 1.5
0 115 2 x




5. (a) Each subrectangle and its midpoint are shown in the figure, ¥
The: area of each subrectangle 15 A4 = 2, so we evaluate f

at each midpoint and estimate 3

ST fla,w)dA = _i i, f(F7,) A4

im]lju

= f{l,25) A4+ f({1.3.5) A
+ fl3,25)A4 + f3,3.5) A4
=22 {12+ 2(2) + 32 =14

(b) The subrectangles are shown in the figure.

In each subrectangle, the sample point closest to the origin ;

i5 the lower left comer, and the area of each subrectangle is A4 = %

Thus we estimate

4 4 R
I fiz y) dA = E _Elfl::r:j_.y,-'_f:l AA [T 1 2 3 4 i

= f(0,2) AA + F(0,2.5) AA + F(0,3) AA + {0,3.5) AA
+F(L.2) AA+ F{1,25) A+ f(1,3) AA + £(1,3.5) A4
4+ F(2.2) AA + f(2,25) AA + F(2,3) AA + f(2,3.5) AA
+f(3,2) AA+ f(3,25) AA + £(3.3) AA + f(3,3.5) A4
=—3(3) + (=5)(3) + (=6)(2) + (-0 (3) + (-1)(2) + (-2)(3) + (-3(2) +(-1)(3)
+1(3) +0(3) + (-1)(2) + 1(4) + 2(2) +2(2) +1() +3(2)

= _&

1B z= flz,y) =4 -2y Z 0 for 0 = < 1. Thus the integral represents the volume of that
part of the rectangular solid [0, 1] = [0, 1] = [0, 4] which lies below the plane = = 4 — 2y,

S0

1.2

Jh(4=2w)dA = (1)(1)(2) + 3(1)(1)(2) =3

10, 0,0

18. Becawse sin w15 an increasing function for 0 < x < %,wn:hzw: 5Ln|]5|—ﬁnw:r:55i.n% = [O<sinwr < -",_,'2
Similarly, cos wy 15 a decreasing function for * T é,!iDU =cos & Cooswy Soosd = -‘l'ﬂE Thus on J,
0 < sinwr coswy < ﬂéi . i,_ﬂ,E = L Property (%) gives [ 0dA < [[ sinmreosoydA < [ 4dA4, so by Exercise 17 we

have 0 < ([ sinmr cosmydA € % (3 -0) (3 - %) = &



