Solution 10

T
10, f (z* — 8z +7) dz = [La® — 42’ +Tz|) = (LT° —4T* +7T) —0 = L1T° — 4T + 7T
0

12. letu=1—2 sodu = —dranddx = —du. Whenx =0, v = 1; whenx = 1, w = 0. Thus,

[ =) de = [} d(—du) = [} o du = &[], = H1-0) = &

x

3. F(x) = Tt gt = Flz) =2 A
CEEE T e V=), Ty 8" " 1128

46. Let u = sinx. 'I'h:-:nﬂ = cos . AIS-:),E = Ed—“ﬁo
dx dr dudx
sinx g _ d [*1—+¢ du 1—u? du 1—sin’z cos®
g'(z) = — dt—=——+ — = ———— . cos ¥ = ————
dx 1+t4 Tduf, 1+8 de  1+ut dxr 1+sintz 1 +sin*z
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70 lim = |[= = = = =1 Z) = de = |2—]| = —
“E‘E””l(”) +(”) +("‘) " +(”)] noe ;(”) L o [IUL 10

The limut 1s based on Riemann sums using right endpoints and subintervals of equal length.

1. A=fx= {yT—yB)dl':L [(Sm—xz)—x] dx:\[)‘ {4m—xz}dg‘;= [sz _ %Iﬂ] {:32— } —(U)

xz=0

2 A=f(ﬁ—ﬁ)d¢= [g{x+2)5‘f2—1n{x+1)] [ (4)%% - 1n3] [% (2)%2 — 1n1}
=¥ _—m3-32

3 2 2 3 2 2 3 273
4.A=£ [(2y—v)~ (v —4y)]dy=i (—2y" +6y)dy =[5y +3y |, = (-18+27) —0=9

1 0 1
32. A=f |3”—2m|d:r=f (2”—3”)d¢+f (3° — 2%) da
-1 —1 [i]
2= 3= s !
Tl 1w 1 In3 In2Z],

. 1 _ 1 _ 1 _ 1 " 3 _ 2 _ 1 _ 1
" \In2 In3 2In2 3In3 In3 In2 In3 In2

32
3

2—1—-44+2 —3+149-3 4 1
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Solution 10

43. 1 second = ﬁ hour, so 10s = ﬁ h. With the given data, we can take n = 5 to use the Midpoint Rule.

_ 1/360—0 _ 1
At = B = 1800- 39

distance Kelly — distance Chris — ﬂl,’:?l’iﬂ VS dt — ulj?b‘ﬂ U dt = ﬂlj:?ﬁ‘u I:UK — 'Uc} dt

~ Ms = 355 [(vk — vo)(1) + (vr — v)(3) + (vk — ve)(5)
+ (v —ve)(T) + (v — ve)(9)]
= 1355[(22 — 20) + (52 — 46) + (71 — 62) + (86 — 75) + (98 — 86)]
— (24 6+ 94 11 4 12) = 2=(40) = 4= mile, or 1175 feet
44. If = = distance from left end of pool and w = w(x) = width at x, then the Midpoint Rule with n = 4 and

b—a §-2—0 .
Az =-——2 = T = 4gives Area = 1S wde ~ 462+ 68+ 5.0 +48) =4(228) =91.2m?.
T

2. A cross-section is a disk with radius 1 — 22, so its area is

Alz) = w(1 — =)

V:f_ll A{x}da.-:f_ll (1 —2") da

1
=2?rf {:1—2:.,"2—|—m4)d:r=2?r[ —%.rg—i—%mﬁ];
0

P
<

=2m(l—5+5) =2n(35) = 557

6. A cross-section is a disk with radius e¥ [since y = Inz], so its area is A(y) = w(e¥)>.

: 2 ? 15,17 w4 o
V=/ m(e¥) dy=?r/eydy=?r—ﬂy =—{:e —c}

1

y=2 i
*=0 /_[92‘2’ %——;
/e,l} y=1 ~_ | —~
0 x
y=Inxorx=e' 0 x

19. Gt; about QA (the line y = 0):
1 1
V= / Alz)de = / ﬂ'{m)z dx = W[%".ﬂg]i = %m’
0 0
21. U1 about AB (the line =z = 1)

1 1 1
1
V=j ﬂ{y)dy=f W(l—y)gdy=?rf{1—2y+y2)dy=?r[y—y2+%y3]0=l?r
0 L] Q
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Solution 10

40. w f_ll(l — 3?)? dy describes the volume of the solid obtained by rotating the region

R={(z,y) | -1 <y <1,0<z<1—y’} of the zy-plane about the y-axis.

I 2
R—r
8. V=mx R— y | dy ’
| (== 55) &%
(0, H)
h 2
2R(R—7r) R—r 2
= R — d
wﬂ l 5 y+( - )y v
h (rh) o _h p_
= | R? _B(R-1) 2+1 R—rY 4 e
B R AN VA R or x=R— %=ty
=n[R’h — R(R—r)h+ 3(R—r)°h] 0 (R, 0) x

= 37h[3Rr + (R* —2Rr + r?)| = 3nh(R? + Rr +r?)

H H-h . :
Another solution: 7= by similar triangles Therefore, Hr = HR— hR = hR=H(R—r) =
T
hR
H= . Now
—Tr
V =17R*H — lar’(H —h)  [by Exercise 49] T
hR rh rH rhR
=R R LTI R, [H =% R(R—-r]] T ' H
1 R —/* h
=§ﬂ'h R—: =%:Irh[:R2+Rfr+r2} -L
£
=%|:'JTR2+'JT?"2+\H[:TTR2:](?T'J"2)]h=%{Al—FAQ-'—\.-’Aj_Ag)h I E I

where A; and A» are the areas of the bases of the frustum. (See Exercise 50 for a related result.)
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