6.5, Part 2

p. 530: 45-46, 49-52, 58-60, 63-64, 74-76
45. (a) About the x- axis:

V= J‘ dr ZEI 2 gy [by symmetry] / \
~3.75825 | AR
1 V=
(b) About y =—1: v
] ) 2 ) Y=
V=J- ﬁ{[e_f ~(-D] —[G—{—l}]‘}dr /\
-1

= ZHJ‘;‘:(E_’:: + 1)2 —l}dx = EHI; (e_zx: +2e )dx y=— 9_

~13.14312

46. (a) About the x-axis: s coshs
V= j_: :fr(c:t:»s2 x) dx=2rx |*:" cos* xdx [by symmetry]

~3.70110
(b) About y =1:

7= jif{[l ~0] ~[1-cos*x] | ax

—Z:IJ 1 2¢os” X +COs x)fir

= ZFIJD (2cos” x—cos” x)dx ~ 6.16850

49. y=In(x"+2) and y =+/3—x" intersect atx = a ~ —4.091,
x=b~-1.467, andx=c =1.091.

V= EJ:{[ln(x‘J +2)] -(\/3-_; ):}dx

+;rj {(x/?;—xs)2—[ln(x°+2):|z}dr::89.023 | B D(
b =3

y = In{x* + 2)

50. y=1+ xe™™ and y =arctan x* intersect atx = a ~ —0.570, — .
and x=h=~1.391.

b 2 5
V= ﬁj [(l +xe™ ) - (arclan x? ) ]d’x ~6.923 %

y = arclan x*




51. V=rrj:{[sin2x—(—])]z—[[}—(—l)]z}dr
(fﬂ /\

8 [t

58. (a) Using technology we find that the curves intersect at x = a ~ 1.058006401. The area of the region

bounded by these curves is

A(x) =j:5—e’ —(x* +1)ax =j:(4—e" —x*)dx
=[4x—¢'—1x’| =da—e" —1a’ ~1.957

() V= (5-¢) dcs [ (x* +1) dx
=;'rj:(25—lﬂex +e’)dx+ njﬂ“(f +2x7 +1)dx

=ﬂ[251—1ﬂ€x +lzez’]: +ﬂ’[%xs +3x° +x]§

=14

i _x
4h ¥=3—c¢

34

1

R

=(25a-10e" + L&) (-10+ 1)+ 7 (ta’ +2a’ +a)— 0~ 9.1802457 ~ 28.841.
(c) The cross-section of the base corresponding to the coordinate x has length y=4—¢* —x°. The

corresponding semicircle with diameter 2y has area

’ x 2 2 .
A(x)=l?r d-e -x =iﬁ(4—ex—x2)‘ Therefore,
3T 2 12

| n2  CAS
V:j —fr(-ﬂl—ex—x‘) dx ~ 036837 ~1.1571.
s 12

(d) I:(ﬁ—e“‘)—(xz +1)dr=j:(5—e*)—(x2+1)dx

¥

0, 1)

10.0) Lo x




59. (a) The area of R ls_[ 6sin2xdx = —3c052x]

" = _3(~1—1) =6, and the resulting solid has volume

V=fr_[} (6sm2x}1dx = =977

(b) Each cross-section is an equilateral triangle with side length s = 6sin 2x,and area

N

A(x) = y (6sin2x)” =94f3sin® 2x. Therefore,

V=[:"29-J§ sin’ 2xdx=9\/§jﬂ”"gsin32xdx = o3 [ ) 03

(c) A cross-section is a washer with inner radius0—(-3) =3 and outer radius 6sin2x—(-3)

/2 CAS
=6sin2x+3. The volume of this solid isV = ﬂ'I [{Emin 2x— 3)2 —SZ}dx =36r+Lx.

60. ¥ = I A(x)dx = Mg =122[ A(1) + A(3)+ A(5)+ A(T) + A9)]

=2(0.65+0.61+0.59+0.55+0.50) = 2(2.90) =5.8 m’

63. (a) The area of the region R is the area of the rectangle of height 4 and length 2, minus the area under

64.

74.

-

the parabola fromx =0tox =2, thatis4=2-4— I Fdr=8-1x ] =8-(3-0)=%

(b) The cross-section of the base corresponding to the coordinate y has lengthx = .J; . The

corresponding semicircle with radius  x =lﬁ has area A(y)=+- ?T(l—.\j;) =Z.ly=Ly.
gm' r 1. 2P _ = 1 sy

Therefore V =_[:l Lydv=%-3y ]ﬂ =L.(4-0)=Z%.

(c) A cross-section is a washer with an inner radius of 7—4 =3 and outer radius 7 — x°. Therefore the
volume of this solid is

szrj:[(?—xz)z —32]&«:: xj;(x4—l4x2+40)dt=fr[_%f Lk +4Dx]s =2

If the sides of the rectangle R are parallel to the coordinate axes, and a diagonal had endpoints (2.3)

and(7,5), then the rectangle has corners at(2,3),(7,3),(2,5), and(7,5). The side parallel to the x-

axis therefore has length 5 and the side parallel to the y-axis has length 2. The equilateral triangle
that has a side on in R, perpendicular to the y-axis, therefore has side length / =5. The area of the

triangle is thereft::vrel'iii2 = ST‘E The volume of the resulting solid of revolution is
V= j:—’}'idy = [ﬂfi 1]: =28(5-3)=23L Tt is not possible to calculate the volume of the solid

by using cross-sections perpendicular to the x-axis.
If / is a leg of the isosceles right triangle and 2y is the hypotenuse, then
P+l = (2_}?)2 — 2]’ =4_};2 — ]* = 2_];2_ ¥ typical cross-

- 9 - 3 section of length
V=j_qA{x'}dx=2|;A{x'}dx=2f;%.f.fdx=2|;y2dx ﬂwl}._q-jﬁ_g_r;
= ] q | |
=zj’1 36—9x dx:ij" (4—x")ax (} ;
=2[4x—1 x] =2(8-%)=24




75. (a) The cross-section of the base corresponding to the coordinate y has lengthx =1-y. The

corresponding equilateral triangle with side s has area A(v)=s" (I} (1-v) [J_} Therefore

! .
! 2 \/i Vi
:JDA{J’F]QH'JZ’[](I—_}P) {T]aﬁ: o
J_H —2y+y° "L"=§[}’—y2+%fg ik
=£(l=)£ X0 T
413 /12
1 .
N (B )= P o=ty =L L] B
Or: Jﬂ(l—y) (T]fh’—TL u (—du) [u—l—_}]_T[gu :|ﬂ -5

(b) The cross-section of the base corresponding to the coordinate x has length y =1-x. The

corresponding square with side s has area 4(x) =s* =4(1- x)}' =1-2x+x". Therefore,

V= [ A= [ (1-200 )y =[x +42] =(1-1+3)-0=1

3

1 7 0 1
Or: J'U(l—x)‘ dx =j] u'(—du) [u=1-x] =%ul]ﬂ =1
76. (a) The cross-section of the base corresponding to the coordinate y has
length 2x = 2,/1 - y. [_}# =l-x ox=% l—y} The corresponding

square with side s has area A(x)=5" = (2.. f1— y]g =4(1-y). Therefore,

r=[am=[a-na=af-br] a0-h-0]-2 - }

—1 0 ] A

(b) The cross-section of the base b corresponding to the coordinate x has length1-x?. The height &
also has length1—x*, so the corresponding isosceles triangle has area A(x) =1bh = %(] —x° )2 :

Therefore,
] o 242 (! 1 4
VZI_]A(I}IfY=I_|§{l—I ) dx =2-3L{1—2x +x")dx [by symmetry]

=7l
— 2.3 1 _ 2 1 __ 8
=[x—3x" +4x ] =(1-3+4)-0=4%



