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10. Letw = &%, Then du = 2o dr,so [we™ do = [« "(%r.‘u ) %r L %r'“ F O

14, Letw 7% + 1. Then du = 2rdr and = dr %-!'r.'. S0
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3. Letw = e + 1. Then du = " o, ::nj E— i — =Inlu| +C =In{e" + 1} + .
[ i i
32 Letw — coso. Then du sin o de and sine de i, 80
i sin T ' I g -1 v -1 \ .
e (LT — tan T tan “lcosa) 40
/ | + eos? o / l + u? ‘

33 Letw 1 + 2. Thendu = 2r dr, so

[ |. | 4 . [ |. . . br ; —1 ) %h“!l‘ —1 1 .
/ T dr / e dx o2 dr = tan ~ & - tan o ;I]: |+«

tan 'x + 2In|l 4 2% + C=tan 2 + 2 In(1 4 2?) +  [since 1 + =* = 0].

40, Letwn | 4+ 3o, sode — 3de. When o = 0, w = 4 when o = 7, u — 25, Thus,
25

L —_ [ [ 25 9 L. o 9 394
T A Pt U SR B Z a3z B2, = ae , st
/n VA + 3 da L Viu(gdu) = = { 15.-"2J4 =(25 47%) = =(125 %) 26

47, Letw = o — Lsow + 1 = rand due = doe. When e = 1, uw = 0; when & = 2, u = 1. Thus,

. 1
r2 / r N rly 3/ 1/2 2 542 2 32 2 2 16
Jixzve —ldr = [ (u+1)yvudu = [ (u 2 u?y du £u 2 4 gu £+ 5=

u]

57. First write the ntegral as a sum of two mtegrals:

= CgleHavd —ow2de = o+ le = [T, —ofde + 2,304 — o%ide. 1 = 0 by Theorem 6(b), since
fix) = o4 — #% 15 an odd function and we are integrating from = 2tox — 2. We interpret f2 as three times the area of
a semicirele with radius 2. s0 § =0+ 3 - %I:T : 2“:] G,

64 Letu — % Then du — Zedr,so [ o f(a?) de = [ f(0)( 5 du] Fla)du = 1{4) = 2.
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9. Letw = In(2x + 1), dv = dz = du =

TP dax, v = x. Then

fln{z:r+L]d;r—.::ln[EJ:+1]._f2T2-TLd:r—;:ln{i:r+l]_ffﬂr:?j_ll_]l—lcin

=xln(lr+1)— f( 3 +1)n!:r—J:In[EJ':+l]—J:+%ln{2:r+].]+ff‘
T

=22z +1) In(2z+1)—z+C

1 -1 —dx
20. Letw = ‘;'1.1'1:1'.‘;'1.11f:l.l,l'rI']|1 i =dr = du= m 1 gdﬁ‘: - m,ﬂ = 7. Then
fﬁ tan(1/z) dr — |x arctan — fﬁ+ 7 1[1{2+l]'-\ﬁ
; arctan &) T I arctan - . . ]. 4 2 14 .
Tv3 w1 3 7 1, 4 w3 w1
=— — =4+ =(ln4 —In?2 =t === — — =+ =In2
i} 4 2{ )= 2 2 12 6 2 2

3

. 2 . .
23 Letn = (Inz)*, dv =dr = du==Inzde v==z ByFormulab, | = ff{lnw}“ dir = [:r{ln:r]?]f -2 ff Inade,
T
1
To evaluate the last integral, let I = Ine, dV =der =  dl) = —de, V' = . Thus,
T
I = [x(lnx)]] — 2([.:: In x|} — ff n'.T) =[z(lnz) — 2zlnz + 22|}

=(2(In2)" —4In2+4) — (0 -0+2) =2(In2)* —4In2+ 2

28. Letw = V-"E, so that ¢ = w? and dr = 2w dw. Thus, f;‘ VT dr = _||"j e 2 dwr, Now use parts with u = 2w, dv = & du,
du = 2dw, v = " to get ff " 2w dw = [2we™]] — _]r2 g = 46 — 26 — 2{ e r'} = 2

32 f:rarzzdz—fzz -Ir*."i:i..n— l. - 3 -
Letuw = .’J‘E,:'.I['i.' = e’ :'Lr = du =2rdr, v = % T]‘H’.‘Il 1 ! F
I = %:J"‘zﬁrz — IE’E’.I' dr = ;z"ir: - %rr +C = d-ar.r' ﬂ::r2 - l} + . 2 — 2
We see from the graph that this s reasonable, since & has a minimum
where f changes from negative to positive. - -3 d

B. 25 = f(x) = ke = E(0.1) [10cm=0.1m], sok=250N/mand f({z) = 250z Now 5 cm = (.05 m, 50

W= [ 250 dir = [1252%] 7" = 125(0.0025) = 0.3125 = 0.31 1.
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Note
should be pi/4, not pi/2.
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In Exercises 5-16, n is the number of subintervals of length Ao, and o} is a sample point in the 4th subinterval [z — 1, =].

10. Assumptions:
1. After lifting, the chain is L-shaped, with 4 m of the chain Iying along the ground.
2. The chain slides effortlessly and without friction along the ground while its end is lifted.
3. The weight density of the chain is constant throughout its length and therefore equals (8 kg/m)(9.8 m/s%) = 784 N/m.
The part of the chain = m from the lifted end s raised 6 — 2 m if 0 < ¢ < 6 m, and it is lifted O mif 2 = 6 m.
Thus, the work needed 15

W = lim E{h—z,} T84 Ar = [(6— x)T8.4dr = T8.4[6x — 12?] = (T8.4)(18) = 1411.2)

Te—=a i

In Exercises 5-16, n is the number of subintervals of length Ao, and o} is a sample point in the 4th subinterval [z — 1, =].

12, The work needed to 1ift the bucket itself is 4 1b - 80 ft = 320 ft-1b. At time ¢ (in seconds) the bucket is =7 = 2¢ ft above its
original 80 ft depth, but it now holds only (40 — 0.2¢) b of water. In terms of distance, the bucket holds ::lﬂ - D.‘J(%.nf:l: Ik
of water when it is =] ft above its original 80 ft depth. Moving this amount of water a distance A requires

{4[] — ﬁr:‘] A ft-lb of work. Thus, the work needed to 1ift the water is

W= lim 3 (40 — &at) Ar = [°(40 — a)de = [402 — %)™ = (3200 — 320) ft-lb

—22 -]

Adding the work of lifting the bucket gives a total of 3200 ft-1b of work.

In Exercises 316, n is the number of subintervals of length Awx, and =7 is a sample point in the «th subinterval [zi—1, =:].
16. A horizontal cylindrical slice of water Az ft thick has a volume of wrih = 7 - 127 - Az ft* and weighs about
(62.5 1b/ft") (1447 Az ft*) = 90007 A Ib. If the slice lies =] ft below the edge of the pool (where 1 < z} < 5), then the

work needed to pump it out is about 9000w Ax. Thus,

W = lim E 0000} Ax = [, 9000z de = [450072?]] = 45007(25 — 1) = 108,0007 ft-Ib

:u—rnu

18. Let « be depth in feet, so that 0 < = < 5. Then AW = (62.5)w (/5% — 22 }? Az x ft-lb and

W = 62,57 [} (26 — a®) de = 6257 [Lr? — 12%]7 = 62.5m( 928 — 822) — 62,57 (28 ) =~ 3.07 x 10 fi-lb
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