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Answers to Odd-Numbered Exercises

False. A rational function can be written as P(x) /QQ) where P
and Q are polynomials of degree m and n, respectively. It can
have. at most, ,? discontinuities.
lim f(r) = 28; lim f(t) - 56!)4 - t+4+
At the end ofday 3, the amount ofchlorine in the pool is about
28 oz. At the beginning of day 4, the amount of chlorine in the

x - 3.5 -3.t - 3.01 - 3.001

f(x) 3.8 t6 151 1501

r -2.999 -2.99 -2.9 -2.5
f(x) - 1499 - 149 -14 -2.3
lim f(x) : -@ lim f(x) : mt--3 " x--3 "

13. x :0 15. x : +2 17. No vertical asymptote
19. x -_ 2, x: -1 21. t:0 n. x: -2,x: I
25. No vertical asymptote 27. No vertical asymptote
29. x : ) + n, ris an integer.
31. t = nr, n is a nonzero integer.
3il. Removable discontinuity at x = - |
35. Vertical asymptote atx: - I 37. oo 39. oo
41. oo €. -+ 45.+ 41. -a 49. oo 5t. 0
5il. Limit does not exist.

t1.

pool is about 56 oz.

fo.qo. o<rs to
I

105. C : 10.40 + 0.05[r - 9n, r > l0,risnotaninteger
10.40 + 0.05(r - l0), / > 10, r is an integer

Proofs 111.

There is a nonremovable discontinuity
at each integer greater than or equal
to 10.

(b) There appears to be a limiting
speed. and a possible cause is
air resistance.

Answers will vary.
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r15. c: (-t + JS)/z
117. Domain: [-rt,0) u (0, oo);Letl(0) : 1/(2c)
119. h(x) has a nonremovable discontinuity at every integer except 0

121. Putnam Problem 82, 1988

Section 1.5 (page 88)

1. tim -f : cc. fim -f.t-4'J-4 t+4 X-4

3. ,riT C+ : "" ,[l i,10, : -
5' ,lr, 4*l: *, .I\ 'zlq.+nl: 

*
7. ,jg_ tan(nx/4): -oo, ,hm tan(rxf4) : -

,[g /(') ]'--
59.

6t.

63.

67.

69.

.r - 3.5 - 3.1 - 3.01 - 3.001

,f(r) 0.3 r r.64 16.6 l6'7

r -2.999 -2.99 -2.9 -2.5
f(x) - 167 - t6.7 - 1.69 - 0.36

lim f(x): co

Answers will vary.

Answers will vary. Example: ttl : 7ffi
i 65.m

(a) {(zooa) rtlsec
(b) 200zftlsec
(") ,-li#r', [5oz sec2 d] = -
(a) Domain: x>25
(b)

.. 25x(c) lrm 

-: 

oor+25+ X - l)
As x gets closer and closer to 25 mi/h, y becomes larger and
larger.

x 30 40 50 60

I 150 66.667 50 42.857

,la "r('): -

Ryckie Holm



71. (a)
(b)

A = 50 tan d - 500: Domain: (0. rrl2\

0 0.3 0.6 0.9 1.2 t.5

/(o) 0.47 4.21 18.0 68.6 630. r

(c) lim A: a
H-t/ )

73. False; let/(x) : (x': - l)/(x - l)
75. False; let/(,r) : tan"r

I I f:-uno77. Letf(rl: - and g(x) : -r. and let t : 0 lS,*-
t ll l\ -. /r2-l\

lg..- : m. but lim (,; - ;l : l*, \.; ) 
: -a + o.

79. Given l,1i ft..t : oo. let s(.r) = l. Then lim # : o t
Theorem 1.15.

81. Answers will vary.

Review Exetcises for Chapter 1 (page 91)

Answers to Odd-Numbered Exercises A'37

43, Nonremovable discontinuity at each integer
Continuous on (k, t + l) for all integers ft

45. Removable discontinuity at -r : I
Continuous on (- m, I ) u (1, oc)

47. Nonremovable discontinuily at x : 2
Continuous on (- oo, 2) u (2, a)

49. Nonremovable discontinuity at x : - I
Continuous on (- co, - l) u (- I' oo)

51. Nonremovable discontinuity at each even integer
Continuous on (2k,2k + 2) for all integers ft

s3. c : -j 55. proof
57. (a) -4 (b) 4 (c) Limit does not exist.

59. .r : 0 61. x : l0 6il. -oo 65. l
67. -oo 69. -oo 71't 73. co

75. (a) $14,117.65 (b) $80'000.00 (c) $720,000'00 (d) oo

P.S. Problem Solving (Page 93)
1. (a) Perimeter LPA7: t + uG - 

-- 
I'Y + * + Jtr +V

Perimeter LPBI: r + .GaTT=l)2- + J*r +-F

x 4 2 I

Perimeter APAO 33.0166 9.077-l 3.4t42

Perimeter APBO 33.7712 9.5952 3.4t42

r(r) 0.9777 0.9461 1.0000

x 0.1 0.01

Perimeter APAO 2.0955 2.0100

Perimeter APBO 2.0006 2.0000

r(x) t.0475 1.0050

(b)

3.

1. Calculus Estimate: 8.3

x - 0.1 -0.01 - 0.001

,f(r) - t.0526 - 1.0050 - 1.0005

x 0.001 0.01 0.1

f(x) - 0.9995 - 0.9950 -0.9524

The estimate of the limit of/(x) , as x approaches zero, is - 1'00'

5; Proof 7. -3; Proof 9. (a) 4 (b) 5 11' 16

.G - 2.45 15. -i 17. + 19. - 1 21' 7s

o 25. J1l2 27. -t 2s.+
(a) x l.l t.0l 1.001 1.0001

,f(x) 0.5680 0.5'764 0.5'773 0.57'13

.\T- /(x) - 0.5773

The graph has a hole at r : l.

.t11/(t) :0.5'774

@ J1/3
-39.2mlsec 35. -l 37.0
Limit does not exist' The limit as t approaches I from the left is
2 whereas the limit as r approaches 1 from the right is l'
Continuous for all real x

(c) 1

3. (a) Area (hexagon) = (zJl)tz : 2s98t
Area (circle) : t - 3.1416

5.

13.

23.
31.

(b)
(c)

(d)
7. (a)

(b)

Area (circle) - Area (hexagon) - 0.5435

A,,: (nl2) sin(2nln)

n 6 t2 24 48 96

An 2.5981 3.0000 3.1058 3.1326 3.1394

(d) 3.1416 or z@)^:-l G)v:i,-E
-jI69-x2+12tcl ,,1.. : --------- --' r-:)

(b)
121; It is the same as the slope of the tangent line found in (b)'

Domain: l-27,1) u (1, oo)
(c) * (d) ,zr

-30

33.
39.

01

The graPh has a hole at "r = I

9. (a) gr, g+ (b) gr (c) 8" gr' go
41.


