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MATH 122

85.4: Cylindrical Shells
6. For the given graph in the book, we see that a = 0 and b = 3. Thus, V =
f 27 (shell radius)(shell height) dz = fo 2 ( \/7) dx. Under a u-substitution
with u = 23+9, this becomes V = 27 fg 3u~l? du = 67[2ut/?) = 127(6—3) =
367,

12. It’s easy to see that a = 0, b = 1. Thus, V' = fo 27 (shell radius)(shell helght) dx
fo 2rz(v/r — (22 — 1)) dx = 27rf0 32 _ 202 4 xdx = 27r[2"35/2 — QL - ](1) —
-1+ D=3

28. (a) Use the washer method: V = f04 m[R(x)*—r(z)}de =7 fo 24922 dy =
m [ =342 4 20 4 ddr = [~ + 2% + dat = 7(—16 + 16 + 16) = 16m.

(b) Use the shell method: V' = f;‘ 27 (shell radius)(shell height) dz = f04 2 (5 +

2 —a)de=2r [} 22 — Z dr = 2n[z® — L4 = 27 (16 — &) = 32x

(c) Use the shell method: V = f04 27 (shell radius)(shell height) dx = f04 2m(4 —

) (5+2—1) dx = 27 [ 8—dz+% do = 2n[8x 202+ 5 = 2m(32-32+ %) = %=

(d) Use the washer method: V = f04 z)? —r(z)}dr = 7rf04(8 —2)? — (6 —
%) dl‘_ﬂ'f43w 10$+28d$—7’(’[ 5:(,’ —|—28x]0_487r

85.5: Lengths of Plane Curves
10. First, g—g = % So, L = f04 \J1+ 9—36 dzx. Using a u-substitution with v = 1—1—%""

this becomes L = fllo 2ul? du = 3[2“2/2] = 2(10v/10 - 1).

18. By the Fundamental Theorem of Calculus, % = +v/3x* — 1. Thus,

1+ (327 — 1) de = [} V3a?dae = V3[Z]Th = f( 1+8) =18,

§5.6: Areas of Surfaces of Revolution
10. We're rotating about the y-axis, so we solve for x and find ‘;—z: xr = 2y, so fl—; = 2.

Hence, S = f02 22y 1+ 22dy = 47r\/5f02ydy = 8mv/5. Based on the geo-
metric formula, S = $(base circumference)(slant height) = 1(87)(v42 +22) =
47(2v/5) = 8mv/5, which agrees with the integral (phew!).

20. Again, we're rotating about the y-axis. This time, Z—z = —\/#—_1. Thus, S =

1 1 1

Jys 2mV2y =141+ giq dy =2m [30/(2y — 1) + Ldy = 2 [, /2y dy =
3/2 .

2mV2[2E ) = A2 (1 - 2VB) = 2(16v/2 - 5V/5).

28. Using the labels on the picture in the book, we will slice the loaf of radius r at x =
a and x = a + h, yielding a yummy piece of bread h units wide. Assuming that
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nothing stupid happens (i.e., we assume that a > —r and a + h < r; otherwise
you would be cutting where there is no bread), we can find the surface area of our

slice using the formulae from this section. Thus, y = v/r? — 22, so % = — \/ﬂx—iﬂ

Hence, S = faﬁh 212 — 32\ 1+ 2 de = 27 faﬁh V(2 —a?) +22dr =

2mr faa+h dx = 2mrh, which doesn’t depend on a. Cool!




