
Answers to Odd-Numbered Exercises
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27. Shell method; it is much easier to put x in terms of y rather than
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vice versa.
A. (a) t28rl'7
31. (a) na3ll5
33. (a)

1.5

64n/5 (c) 96r/5
rra3/15 (c) 4ra1l15

35. (a)

fn
rut J. Jt * cos2xdx

(c) About 3.820

(b)
(b)

l,={;-rFG-4\-1-\4,1
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(b) 187.25(b) 1.506 (b) 187.2s

37, d 39. a, c, b
{1. Both integrals yield the volume of the solid generated by

revolvingihe region bounded by the graphs of y: Jt - I,
y: 0, andx = 5 aboutthe.r-axis.

43. (a) The rectangles would be vertical.
tbl The rectansles would be horizontal.

45. Diameter = 2J4 - zJj = 1.464 47' 4n2
49. (a) Regionboundedby y = *',) = 0'x = 0'x = 2

(b) Revolved about the Y-axis
51. (a) Regionbounded by x = J6 - y,v : 0,x = 0

(b) Revolved about Y = -2
$1. (a) Proof (b) (\) V :2n (ii) V : 6t2
55. Proof
57. (a) R,(n) = nl@ + t) (b) -lir R'(r) = 1

(c) V: rrab*2fnf (n + 2)l;Rr(n): nl@ + 2)

(d) jlg R,(n) = 1

(e) As n + o, the graph approaches the line x : b'

59. (a) and (b) About 121,475 ft3 6l' c -- 2

63. @) 64n/3 (b) 2048n/35 (c) 8r92r/t05

Section 7.4 (page 485)
1. (a) and (b) 17 3. ; s' iQJi - r) - r.zrs
7. sJ5 - 2Jz - 8.352 9' 309.3195

rr. rn[(JZ + r)lQO - 1)]- r.zor
tl. l(ez - rlr\:3.62't 15. +

(c) About 2.221

(b)

(c)

21. b 29. (a) 64.125 (b) 64.52s (c) 64'666 (d) 64'672

31. 20lsinh 1 - sinh(- l)l = 47'0 m 33' About 1480

35.3arcsin3-2.1892
flr

31. z'J' !,'.,m1a': $(tz'81- r) - 25e'ss

3s 2,1, (€ . *)G . *) e : T - s zt

q. znf' 2 dx : 8n : 25'13
J-t

J; #a- = fi(r+sJT+s- ro-,m) - 1ee'48

= !r0o"A - 8) - 15.rta

$. znl,' ,

45. zrf ,
41. 14.424
49. A rectifiable curve is a curve with a finite arc length'

51. The integral formula for the area of a surface of revolution

is derived from the formula for the lateral surface area of the

frustum of a right circular cone. The formula is S : 2z'rl'where
r = l(r, + rrl, which is the average radius of the

f-rtu., and L is the length of a line segment on thg frustum' The

representative element is 2nf\d,)-f1 + (Ay,/Ax)2 Ar''

*t*
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53. (a)

Answers to Odd-Numbered Exercises

55. 2on 57. 6rQ - tE) - 14.40
59. (a) Answers will vary. Sample answer: 5207.62 in.3

(b) Answers will vary. Sample answer: I168.64 in.2
(c) r : 0.0040.vi - O.l42v2 + 1.23y + 7.9

(d) 5279.64 in.3; 1179.5 in.2

33. If an object is moved a distance D in the direction of an applied
constant force F, then the work W done by the force is defined
ASW : FD.

35. The situation in part (a) requires more work. There is no work
required for part (b) because the distance is 0.

37. (a) 54ft-tb (b) 160ft-lb (c) 9ft-lb (d) lSft-lb
39. 20001n(312) - 810.93 ft-lb 41. 3k/4
43. 3249.4ft-tb 45. 10,330.3 fi-tb

Section 7.6 (page 506)
1.r:-1 3.i:t2 5.(a)r:16 (b)x:-2
7. x:6ft s. (r,r) = (+, -i) 11. (r,r) : (2,#)

13. M r : p/3, M, : 4plt, (r, .v) : (4/3, t 13)
15. M, : 4p, M, : 64p/5, (r, r) : (12/s,3/4)
1't. M, = p/35, M, : p120, (;, -v) : (3/s, t2/3s)
19. M, : 99p/5, M, = 27 p/a, (r, .v) : (3/2,22/5)
21. M r : t92p/7, M, = 96p, (r, .v) = (5, 1O/7)
23. M, = 0,M, : 256p115, (r, -v) : (8/5, 0)
25. M,= 27p/4,M,.: -27p/10, (r,y) : (-3/s,312)

f)
27.A:l-rz'_ r,77':JJu3

M,: l,'(41!\(2x - x1) d. : #
l' 4M,: I x(2x-x2)dt:-' J,,' 3

r-129.A: I Qx+4\dx:2t
Jo

M,: [' (ru#\,r, + 4t dr :.78
J0\ L ,/

f3M,= | x(2x+4)dx:36' Jtr

(b) .r',,,v2, .v-j, .vq
(c) sr - 5.657; .s" - 5.759;

s. : 5.916; s. : 6.063

61. tar z( t - t/bt bt 2r[t ,Gr + t/x]dx
(c) Ji:. Y: ;ln ir(t - t/b) : r
(d) Because+, 5: i' oon[r,a],

you have f GTa a, , l'' ! or :l rn 'ln : rn r,, J, x, _-" - J, x _.. 
1.., ^_1,

and lim lnb-+a.So, tim 2r[' JiT 1 dx = a.h-z h+z J, xj

co, l,',[ * #*63. (a)

(c) You cannot evaluate this definite integral because the
integrand is not defined at -r : 3. Simpson's Rule will not
work for the same reason.

65. Fleeing object: I unit

Pursuer: li'. *J d, = ! : .(?\'*'""'" 2Jn J* u^ - t - '\l/
67. 3842r/5 69. Proof 71. proof

Section 7.5 (page 49b)
1. 2000 ft-lb 3. 896 N-m
5. 40.833 in.-lb - 3.403 ft-lb 7. 8750 N-cm : 87.5 N-m
9. 160 in.-lb - 13.3 frlb 11. 37.125 tt-tb

13. (a) 487.805 mile-tons - 5.151 x lOe frlb
(b) 1395.349 mile-tons - 1.473 x l0ro frlb

15. (a) 2.93 x lOa mile-tons - 3.10 x l0rr ft-lb
(b) 3.38 x lOa mile-tons - 3.57 x l0rr ft-lb

17. (a) 2496tt-tb (b) 9984ft_lb 19.470,4002.N_m
21. 2995.2T fr-tb 23. 20,217.6rr ft_tb 25. 2457 T ft-\b
27. 600 fr-lb 29. 450 ft_lb 31. 168.75 fr_lb

: (3.0,126

:(i t
= (0,4b/(3

(;, y)

3s. (r, r)
39. (r, r)
41. (a)

",mu",,n,,
.0) (r,,r.) : (0, 16.2)

37. (r. r-) = (t" + zol, a: + ab + b1\
\3(a+D)' 3(a+b) I

n))
(b) "r : 0 by symmetry

tJb
K\ M,: I xlb-:-ldx:0

J-Jt,
because x(b - x2) is an odd
function.

, (d) t > bf2 because the area is
greaterfory > bf2.

43. (a) (r, r) : (0, 12.e8) 
(e) ! : (3/s)b

(b) .v : (-1.02 x l0-s)ra - 0.0019x2 + 29.29
tc) (r,t): (0,12.85)


