Math 191 HW 4 Solutions

6.2: 4 For the sketch given, ¢ = 0, d = v/3; V = fcd 27 (shell radius)(shell height)dy = fo\/g 21y - (y?)dy =
V3 V3
2m [ yPdy = 2 {%}0 =97 /2.
6.2: 10 a=0,b=1;V = f; 27 (shell radius)(shell height)dz = fol 21x[(2 — 2?) — 2?|dx = 27 fo 2(2—22%)dx =
1
47 fol(x —23)dz = 4w [”32—2 - %4} =4n(1/2-1/4) =m.
0
6.2:22 c=0,d=1;V = fcd 27 (shell radius)(shell height)dy = fol 2ry[(2—y) —y?|dy = 27 fol (2y—y?—y3)dy =
i
o [ — v yﬂo = 2m(1—1/3—1/4) = Z(12 — 4 — 3) = 57/6.
6.2:24 a. V = fc 7(shell radius)(shell height)dy = fo 2y [—2 - (% - —)} dy = fo 27y (y %) dy =
2 2n (y - 7) dy = 21 [7 - % = o (7 - i) = 32m(1/4 — 4/24) = 87/3.

b. V = [*2r(shell radius)(shell height)dy = [ 2r(2—y) [% - (yT - 7)} dy = [ 2m(2—y) (y2 - %) dy =
Yy

2 2yt 3, 4 _ 2 Y y* 672 _
Lo (22— % -+ )dy=2n [W -0 - 4 =27 (16/3 - 32/10 — 16/4+ 64/24) =
8 /5.
c. V= fcd 27r(she11 radius)(shell height)dy = f02 27 (5—y) [% - (% - y;)} dy = f02 27 (5—y) (y2 - 31—4) dy =
2
[Z2n <5y2 st sy ) dy = 2 [59 vy 37}0 = 27 (40/3 — 160/20 — 16/4 + 64/24) =
8.
d. V = [*2r(shell radius)(shell height)dy = [ 27 (y+5/8) [% - (JT %)] dy = [ 2m(y+5/8) (y2 - %) dy =
5 E 2
Jy 2w (v* =% — % — S ) dy = 2m |4 — 4 — % + H5 | =27 (16/4 — 64/24+ 40/24 — 160/160) =
A7
d -3 2
6.2: 34 a V= ["a[R2(y)—r2(y)dy = [ 7(1/y* —1/16)dy [ U %L = n(~1/24—1/8)— (~1/3—
1/16)] = 11”.
1
b. V= f 27 (shell radius)(shell height)dz = f1/4 27 ( % 1)dx =27 f1/4 (Y2 —2)dx = 27 {2,;»/2 - ”—;} e
L
2
6.3: 2 % = —sint and % =1+ cost = (%)2 + (%) = /(—sint)2 + (1 +cost)2 = /2 +2cost =

Length:foﬂ\/2+2costdt: \/if(;r \/G gng) (24 2cost)dt = \[fo 1/1S”£s’ftdt ‘[fo \/%
(since sint > 0 on [0,7]); [u = 1—cost = du =sintdt; t =0=>u=0,t =7 = u =2 —

\@foz u2du = 2[2u?)} = 4.

2
6.3: 12 %:%—2;2;%%) (y 24y = L= fz \/1 LA —24y4) dy—f %y 24y Yy —
3 _ 3
V@R Ay =1 [P+ “dy=%[?—y 1}2:%-

2
6.3: 24 a.%:\/se&y—li(%> =sec’y—1=L=[ T:/T%\/ + (sec2y — L)dy = [7 /3|secy|dy—

[r //3 sec ydy.

1



x = [)\/sec?y — 1dt

c. L~2.20

2
6.3: 28  a. (3—;) corresponds to 1 here, so take 4 % Then x = —1/y + C and, since (0, 1) lies on the

curve, C =1. So y = ﬁ

b. Only one. We know the derivative of the function and the value of the function at one value of z.
6.3: 30 x = a(f —sinf) = 9 = a(1 — cosf) = (%)2 = a?(1 —2cosf + cos?f) and y = a(l — cosf) = & =
2 2
asinf = (%) —a?sin®f = L= [ /(%) + (d—y) do = [77 \/2a%(1 — cos0)df = av/2 [, /2, /=20 dh =
2a fo% |sin £|df = 2a fo sin £d0 = —4a[cos 412" = 8a.

6.4: 4 Let the rods have lengths x = L and y = 2L. The center of mass of each rod is in its center (see
Example 1). The rod system is equivalent to two point masses located at the centers of the rods at

coordinates (L/2,0) and (0, L). Therefore T = if;: =L/6and § = O'Zl’i# = 2L = (L/6,2L/3) is
the center of mass location.

4
64:8 My = [j'w(2-5)de = [} (20— 5 ) do = |2* — 55| = (16— 64/12) = 32/3 M = [} (2~ %) do =

4
2 —
[me%]0:8716/8:6:$w:¥?:%.

2

1
6.4: 12 My = [ a(w+)da+ [ 2wdx = [} (a® +2)da+ [ 2wde = [% + %}Oﬂxﬂf = (1/341/2)+(4—1)

1
23/6; M = [} (x + 1)da + [ 2dz = [§+x}o+[2x]f —(1/24+1)+(4-2)=7/2=>F =20 _ 2,

6.4: 36 y = 2% = dy = 32%dr = dz = \/(dz)? + (322dz)?2 = V1 + 92tdx; M, —6f01 \/1+9x4dx~[ =
1+ 9z* = du = 3623dx = 1du-x3das r=0=>u=1, z=1=u=10] —» M, —5f 120y =

5 12,3/2110 3/2
a5 [3u*?]) = £ (10%2 —1).
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