
n 4 8 12 t6 20

L(n) 3.6830 3.9956 4.0707 4.1016 4.1177

u(n) 4.3082 4.2076 4. I 838 4.t740 4.1690

R(z) 3.6830 3.9956 4.070'7 4.1016 4.t17'l

61.

A.62 Answers to Odd-Numbered Exercises

n 4 8 t2 l6 20

L(n\ 0.5890 0.6872 0.7199 0.7363 0.7461

M(n) 0.7854 0.7854 0.7854 0.7854 0.7854

R(n) 0.9817 0.8836 0.8508 0.8345 0.8247

True 67, True
f2

False: I (-xl dx = -2 71. 272 73. Proof
Jn

No. No matter how small the subintervals, the number of
both rational and irrational numbers within each subinterval is
infiniteand/(c,) :0or/(cr) : l.
a = -l andb : I maximizetheintegral. 79, +

Section 4.4 (page 293)
53.

-5

Positive Zero
s. 12 7. -z e. -+ 11. I B. t 15.3 17. -4

re. -t 21. -# ts. + zs.t 27. r + 2

29. n/4 3t. 2.t5fi 33. o 35. * 37. I 39. ?
41. 20 43. + 4s. 3!r/2: 1.889e
41. # - 6.4178 49. +arccos J-n/Z - +0.4817

51. Average value : 6 51. Average value = i
x -- +-E = +1.7321 t:1/1/2 - 0.6300

55. Average vatue = 2/tr 57. About 540 ft
x=0.690,x-2.451

59. (a) 8 (b) i tcl Il,r(xl dx:2};Average uulu" : f
61. (a) r(x) = 500sec2x (b) 1500'6lrr:827 N
63. About 0.5318 L
55. (a) y: -0.0008613 +0.0782t2 -0.208r+0.10(b) -+ (c) 2475.6 m

67. F(x) : 2x2 - 7x 69. F("r) = -20/x + 20
F(2) : *6 F(2) : 10
r(5) : 15 r(5) : 16

F(8) :72 r(8) = +

71. F(x) : sin -r - sin I
F(2): rin2 - sin I = 0.0678
F(5): sin5 - sin I - -1.8004
r(8) : sin8 - sin I - 0.1479

73. (a) s(0) : 0, sQ) - 7, s@) - 9, sn - 8, s(8) - s
(b) Increasing: (0,4); Decreasing: (4,8)

75. !x2 + 2x 77. ]xa/z - tz 79. tanx - I

81. x2 - 2x 83. .4lT I 85. xcosx 87. 8
89. cos xJsin x 91. 3,r2 sin -16

6:t.

69.

75.

77.

t.

95. (a) C(x): 1000(121514 + 125)
(b) c(l) : $137,000

c(5) - $214'721
C(10) = $338'394

-5
An extremum of g occurs
atx:2.

97. (a) 3 ft to the right (b) # ft 99. (a) 0 ft (b) I ft
lOt. (a) 2 ft to the right (b) 2 ft 10i1. 28 units 105. 8190 L
107. /(x) : x-2 has a nonremovable discontinuity at.r : 0.
109. /(x) : sec2 x has a nonremovable discontinuity at r : T/2.
111. 2/tr - 63.7Vo 113. True

t / l\ I115.f'(x) =mt.l(,-;). r,+ I =0
Because./'(x) = 0, "f(x) is constant.

117. (a) 0 (b) 0 (c) xf(x) + fif@dt (d) 0

Section 4.5 (page 305)
f
l.f\e(x))s'G) dxJ" "" " u = eQ) 7u : g'(x) dx

,-1. | (8x2 + l)2(l6x) dx 8x2 + I l6x dx
J

t. l-La, x2 + I 2xdxJ Jx2+lf5. I tan2 x sec2 x dx tan.r sec2 x dx
J

7. No 9. Yes 11. +(l + 6x)5 + C
13. 3Q5 - x2)3/2 + C 15. r2r(.r4 + 3)3 + c
t7. *(r3 - r)' + c 19. j(r' + z)3/2 + c
21. -f(l - x2)4/3 + C 23. t/14(t - x2)2) + C
25. -t/L3(t + xr)l + c zt. -./t=7 + c
29. -1(r + tli4 + c 31. ./E + c

(c) A maximum occurs at x = 4.

\ Ir



Answers to Odd-Numbered Exercises

1t3. 16 115. $250,000
117. (a) Relative minimum: (6.7, 0.7) or July

Relative maximum: (1.3,5.1) or February

A63

x. zrSt, + lrttz - t6xt/z + c : +JrGx2 + 50-r - 24o) + c
35.jta-4P+C
37. 6y3/2 -?y5rz + C =?f/2(15 - ),) + C
39. 2x2 - +n46=-F + c 41. -tll2(xz * 2x - 3)l + c
{3. (a) Answers will vary. 45. (a) Answers will vary.

Example: Example:

(b) y = -jl+ - x2)3/2 +2 (b) y = jsinx2 + 1

5NT7 r---T----rl\ I // I l,-*"J.^'^*-l,l_\-{=l-1, 6l:'i'lj'1'r5t-rl
47. -cos(zx) * a' or. -lcos4x + C 51.lsin(l/o) + c
$. f sin2 2x + C or -jcos2 2x-t C,o. -{.or 4x't C,
55, f tan5x + C 57. ltan2x * Corlsec2-r * C,

59. -cotx - x-r C 51. /(x) :2cos(xl2) + 4
63."f(r) = -|cos4x- I 55./(x) :i@r, - to;: - t
St. ?6 + 6)s/2 - 4(x + 6)trz * C =?6 + 6)3/2(x - 4) + C

sg. -[?tr - x)t/z -t0 - rt'r, * i(r - flir2f + c =
-r*t(t - x)3/2(15x2 * l2x + 8) + c

n. il?tx - t)srz + \(u - t)t/z - uru- 1)rrz] + c :
(.,o* - ttts)(s" + 2x - t3) + c

73.-x-l-2-tr+l *Cor-(r+zulr+]) * c,
75. 0 77. t2 - g./a 75. 2 81. l 83. * 55. 3-/5/4
S?. /(x) : (2x3 + l)3 + 3 89. /(x) : JE?=1 - 3

sl. t2os/28 e3. 4 ss, z(t' - r)
e7.+ ee.+

(b)
119. (a)

36.68 in. (c) 3.99 in
70 Maximum flow:

R - 61.713 att:9.36.

b - 58.6Vo

(b) S is nonnegative because the
graph of/ is positive at the
beginning, and generally has
more positive sections than
negative ones.

(b)
121. (a)
123. (a)
125. (a)

1272 thousand gallons
Pn.ru.n.r. : 35.3Vo (b)
$9.17 (b) $3.14

4

(c) The points on g that correspond to the extrema of f are
points of inflection of g.

(d) No, some zeros of/ such as x: rl2, do not correspond
to extrema of g. The graph of g continues to increase after
x : n/2 because.f remains above the x-axis.

(e) 2

9.4

The graph of /r is that of g shifted
2 units downward.

127. (a) Proof (b) Proof

129. False. lru * tl2dx:jtzx + t)r + cJ'
131. True t3il. True 135-137. Proofs
139. Putnam ProblemAl, 1958

Section 4.6 (page 316)
Trapezoidal

l. 2.7500
3. 4.2500

Simpson's Exact
2.6667
4.0000

2.6667
4.0000

103.

109.

1t 1.

(4x2 - 6) dx = 36

: 5 - x2,then du =
- x2)3 dx = -ittS

2',12
l5

ff
,1"

lfu
-1"(5

107. (a) S O) + (c) -T (d) 64

-2x dx and
- yz)t(-2x) 4' : -!1# du.

5. 20.2222 20.0000 20.0000
L 12.6640 12.6667 12.6667
9. 0.3352 0.3334 0.3333

Trapezoidal Simpson's GraphingUtility
tl. 3.2833 3.2396 3.2413
13. 0.3415 03720 0.3927
15. 0.5495 0.5483 0.5493
17. -0.0975 -0.0977 -0.0977
19. 0.1940 0.1860 0.1858
27. Tr apezoidal : Linear ( I st-degree) polynomials

Simpson's: Quadratic (2nd-degree) polynomials
23. (a) 1.500 (b) 0.000 25. (a) 0.01 (b) 0.0005
27. (a) 0.1615 (b) 0.0066 29. (a) n - 366 (b) n = 26
31. (a) n:77 (b) n : 8 33. (a) n:287 (b) n : 16

35. (a) n : 130 (b) n: 12 37. (a) n = 643 (b) n : 48
39. (a) 24.5 (b) 25.67 41. Answers will vary.

Ryckie Holm


