
Answers to Odd-Numbered Exercises

8

6

2

r6810

A53

91. (a)
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(b) Yes. lim y : 3.351
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97, (a) lim /(x) =
/4=(b)x':V 

" 
,xz:-

(2, -2)

Minimum: (- 1.10, -9.05)
Maximum: (1.10,9.05)
Points of inflection:
(- 1.84, -7.86), (1.84,7.86)
Vertical asymPtote: .r : 0
Horizontal asymptote: Y = 0

Point of inflection: (0, 0)
Horizontal asymptotes: Y : t2

0

fr : -0.00fP + 0.68t + 26.6
90 /n\

.T'-

-10
-lo -lo

I,(0) - 26.6', T2(0) - 25.0o (e) 86
The limiting temperature is 86o.

No. I, has no horizontal asymptote.
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95. (a)

(b)

d(m\ : l3m -+ 3l
Jm'z* l

G) .lg5 d(m) = 3

lim d(m) :3
m+-6

t' A, n approaches +oo, the
distance aPProaches 3.-2

2 25.

n ,l+ (d)

$1. (a) Answers will vary. , = + 1fl-105' Proofs

(b) Answers will vary. , ="{
4-. 71*1 > o for all real numbers.107. False. Letf(x) = -{* + 2 " . .

Section 3.6 (page 215)
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The graph appears to approach the
line y = 2"r, which is the slant
asymptote.

47. f is decreasing on (2,8) and
therefore/(3) > /(5).

The zeros of /' correspond to the
points where the graph of / has
horizontal tangents. The zero of f',
conesponds to the point where the
graph of/' has a horizontal tangent.

The graph crosses the horizontal
asymptote y : 4.

The graph ofa function/ does not
cross its vertical asymptote .r : c
because/(c) does not exist.

The graph has a hole at.r : 0.
The graph crosses the horizontal
asymptote ) = 0.
The graph ofa function/ does not
cross its vertical asymptote _r : c
because/(c) does not exist.
The graph has a hole atx : 3. The
rational function is not reduced to
Iowest terms.

The graph appears to approach the
line y : -x * l, which is the
slant asymptote.

65. (a) The graph has holes at x : 0
andatx:4.
Visually approximated critical

o numbers: ), t,),2,t1,2,i
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$\ f,(xl: -{cos2(Tx) _ 2zsin(z'x) cos(zx)
(xt + l)3/2 JP + I

Approximate critical numbe.s: j, O.OZ, l, f .eA, ],Z.OA,!
The critical numbers where maxima occur appear to be
integers in part (a), but by approximating them using/,you
can see that they are not integers.

67. Answers will vary. Example: y: l/(x - 3)
69. Answers will vary. Example: I -- (3rt - 7x - 5)/(x - 3)
71. (a) f'(x): 0 for.r : x.2;f,(x) > 0 for (-cr', -2),(2,a)

f'(x) <0tor(-2,2)
(b) f"(x) = 0 forx = O;f"(x) > 0 for (0, oo)

f"(*) < 0 for(-oo,0)
(c) (0, oo)
(d) /'is minimum forx : 0.

/is decreasing at the greatest rate at r : 0.
73. Answers will vary. Sample answer: The graph has a vertical

asymptote at x : b. lf a and D are both positive, or both
negative, then the graph of/ approaches oo as -r approaches b,
and the graph has a minimum at x: -b. lf a and b have
opposite signs, then the graph of / approaches -oo as .r
approaches b, and the graph has a maximum atx = -b.

75. (a) If r is even, / is symmetric with respect to the y-axis.
If n is odd,/is symmetric with respect to the origin.(b)n:0,1,2,3 (c)n:4

(d) When n : 5, the slanr asymptore is y : 2r.
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2.5

77. (a)

(e) 13,25017
79.y:x+3,y:-x-3

Section 3.7 (page 223)
1. (a) and (b)

(b)

(2.587.4.162)

0

(c) (0,0), (2,0), (0,4)
Wiatn: SJ2/2;Length:
(a)

The maximum area of the rectangle is approximately 1592 m2'

(c) A : 2ln(100x - x2), 0 < x < 100

@) +:Z1so - zx) (e) 'oP (50, 159t.6)" = lt*n.nx = 5o 
lt

The maximum value is ll
approximately 1592 

"l[when.x = 50. o

't0

sJ229.

31.

The maximum is attained near x -- 50 and 60.

(c) P: x(l10 -.r)
(55,3025)

0

ffiFl l+Fl

(b) 2434
(c) The number of bacteria reaches

its maximum early on the
seventh day.

s (d) The rate of increase in the num-
ber of bacteria is greatest in the
early part of the third daY.
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3. S/2 and S/2 5. 2l and 7 7. 54 and27
9. t: w :2Om 11. t: r:4J2ft 13. (1, l)

15. G,.,8)
t7. Dimensions of page: (z + Jn)in. x (z + -,6o)in.
19. x: Qnl2 21. 700 x 350 m
23. (a) Proof (b) Vr:99in.3,Vr: 125in.3, Vz= Il7in.3

(c)5x5x5in.
25. Rectangular portion: l6/(n + 4) x 3216 + a)ft

t-
21. (at L: Vr' + + +;-j+ (x_ lp. x > I

10

Minimum whenx - 2.58'/

33. l8 x 18 x 36in. 35. 32nr3l8l
37. No. The volume changes because the shape of the container

changes when squeezed.

39. r = :/nlOA - l.5o (h: 0, so the solid is a sphere')
roJl 30

41. Side of square: ffi, Side of triangle: ,+73
tit. w = (zoJl)tt in., /r = (zo'G)lti". 45' 0: rrl4
47. 1t = Jitt 49' One mile from the nearest point on the coast

51. Proof

n 0 I 2 3 4 5

M I 2 3 2 0

N 2 J 4 5 2 3

r
2

I

a
I

I
I
?

I

I

t+J+

(b)

Length r Widthy Area ry

10 2/r(ro0 - ro) (r0)(2/r)(100 - lo) - 573

20 zln(roo - 20) Qq2h),loo-20) :101e

30 2hr0o0 - 30) (30)(2/r'Xloo - 3o) : 1337

40 2ln0o0 - 4o) @o)(zh)(loo-40) - 1528

50 2/T(too - so) (soX2/rrXroo - 5o): 15e2

60 2ln(100 - 60) rco)(2h)(loo-60) :1528

First
Numberr

Second
Number Product P

l0 110 - 10 l0(ll0-10)=1000
20 110 - 20 20(110 - 20): 1800

30 110 - 30 30(ll0 - 30):2400
40 110 - 40 40(n0-40) :2800

50 ll0 - 50 s0(l 10 - s0) = 3sgg

60 110 60 60(110 - 60):3000

70 ll0 - 70 70(110-70):2800
80 ll0 - 80 80(110 - 80):2400

90 110 - 90 90(l l0 - 90) = 1800

100 ll0 - 100 t00(ll0-100)=1sgs

(d)'uP (e) 55 and 55


