APPENDIX D
Section D.1 (page D8)
1. Rational 3. Irrational 5. Rational 7. Rational
9. Rational  11.7;  13.%
15. (a) True (b) False (c) True (d) False
(e) False (f) False
17. xis greater thar-3 and less than 3.
e\ ..« Theinterval is bounded.
-4-3-2-1 0 1 2 3 4
19. x is no more than 5.

21.
25.

29.

33.

37.

41.

45,
49.
55.
59.
63.
67.
68.
72.
79.

81

1 . Theinterval is unbounded.
-1 01 2 3 456

y > 4,[4, c0) 23.0.03 < r < 0.07,(0.03,0.07]
x> 1 27. -3 <x <1
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-2 -1 0 1 2 -2 0 2 4
X>6 3lL.-1<x<1
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4 6 8 -2 -1 0 1 2
X =13, x < -7 35.a—b<x<a+b
-7 13 A X
\ U
~——+H—+—+—+p—x ab a atb
-10 0 10
-3 <x<?2 39.0<x<3

L Y Ly «

N 3 1 B
-4 -2 0 2 -2 0 2 4
-3<x<1 43.-3<x<2
= —F F——x

T l. T T J T

-4 -2 0 2 -4 -2 0 2
4,-4,4 47.(a) —51,51,51 (b) 51, —51,51
1 51. (a) 14 (b) 10 53.|x] <2
[x =2 > 2 57.(a) |x — 12| < 10 (b) [x — 12| = 10
x = 36units  61.x < 4lorx = 59
@%Z>+7 ®Z>x 65b
False: the reciprocal of 2 é?, which is not an integer.
True  69. True  70. False:|0] = 0.  71. True
True 73. Proof  75. Proof  77. Proof

Proof
=3 =1 > | =3 — 1]
13 -1 = [3] - [1

Answers to Odd-Numbered Exercises

Section D.2 (page D15)

Ans-1

1.d=2.5 3.d=2J/10
y y
5+ 4, 5)
ol
3+ @3 3
Nl
1+ @1
e

7. Right triangle:

d, = V/45,d,= /5
d, = /50
(d)? + (dy)? = (dy)?
y
T @Y
T f\\dz
b oA x
-2 1dis 2 ,/ @ 0)
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11. Quadrant Il
15. x =0 « 1990

13. Quadrants | and 11l
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Ans-2

17.d, = 2/5,d, = V/5,d; = 3.5
Collinear becausel, + d, = d,
19.d, = V/2,d, = V/13,d; =5
Not collinear becausel, + d, > dj
21.x=+3 23 y=x.55

Answers to Odd-Numbered Exercises

4 ' 4 2’

25 <3X1 + % 3y, + yz) (Xl Xyt Y2>
’ 2

(Xl + 3%y, + 3Y2)
4 4

27.¢c 28. b 29. a 30.d

3B.x2+y?2—4x+2y—11=0
35. X2 +y2+2x—4y=0
37.x°+y2—-6x—4+3=0
41. (x — 12+ (y+32=4

3L.x2+y2-9=0

39. X2 + y2 = 26,0002
43. (x — 12+ (y+32=0

49. 3 51.

53. Proof
57. True

55. True
58. True 59. Proof

Section D.3 (page D25)

1. (a) 396°, —324°

197 17w

107 27
3.@ 59

o O3 3
5. (a) %, 0524  (b) 5—5, 2,618

(© %”, 5498  (d) 2—; 2.094

56. False: the distance |&b|.

61. Proof

(b) 240°, —480°

13.

15.

21.

23.

27.

29.

31.

35.

(@) 270°  (b) 210°  (c) —105°  (d) —135.6°
r 8 ft 15 in. 85 cm 24 in. 12’77S:63mi
S 12 ft 24.in. 63.757 cm 96 in. 8642 mi
37 2
0 15 1.6 7 4 3
(@ snf=% cch=3 (b)snf=- cch= -2
_3 _5 _ _ _13
cosf =z sech=3 cosf=—15 sech=—13
tanf =3 cotf =3 tan6 =1 coth=7%¢
(a) Quadrant Il (b) Quadrant IV
V3 4
2 7. 3
. (a) SN 60° = ? (b) sin120° = ?
o __ ; ° — _1
cos60° = 5 cos120° = >
tan60° = /3 tan 120° = — /3
a7 N2 57T _ V2
(c)sm4—2 (d)sm4f >
m_J2 S7_ V2
s, =5 s~ =~
T 57
tanz =1 tanj =1
(a) sin 225° = —§ (b) sin(—225°) = %
cos 225 — /2 cos(—225°%) = /2
2 2
tan 225° = 1 tan(—225°) = —1
. 57_ /3 CUr 1
(c)sms— > (d)sm6— >
57 _1 ur_ 3
s =3 0= =~
57 _ ur_ /3
tan 5~ = J3 tan == = =73
(@) 0.1736  (b) 5.759  25. (a) 0.3640  (b) 0.3640
T T 37 57
(3)9—2,7 (b)H—T,T
T 57 57 117
@6=7"% ©60="7"¢
a7 3w 57 7w T 5
9—2,7,7,7 33.9—0,2,77,7
7T 5 T
0= 3 3 37.0=0, > T 39. 5099 feet




Answers to Odd-Numbered Exercises Ans-3

41. (a) Period:w  (b) Period: 2 43. Period:3 65. y y
Amplitude: 2 Amplitude:% Amplitude: 3

27909 = [sinx]

45, Period:g 47. Period:%T

49. (a) Change in amplitude  (b) Change in period

—1+

25 1

cz72 c=+2 c=#1
Ry it 314 -314 3.14
C:1 X/ \X

(c) Horizontal translation

1.5
c=2 c=-2 —ol
/ N\,

e M% e The graph of f (x)| will reflect any parts of the graph 6€x)
below thex-axis about thex-axis. The graph off (|x|) will
15 reflect the part of the graph 6fx) left of they-axis about the
x-axis.

51. v 53.
67. w0

1+
1
| ) /\
T } } X
3 3 0 12
2 0
1

JanuaryNovemberDecember

55. v 57. 69-f(X):%<Sin7rx+%sin37rx+%sin5wx+- . )

2

o
WIRW

59. y 61. y APPENDIX E (page E6)
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! / 173 2 1 3'1/4 1/6’l

63.a=3,b=-c=
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NIE




Ans-4

(x - 3.2)*

(y - v2)

S 16 B 16

15. 6 = 26.57°

)

-4
19. Parabola  21. Ellipse
27. Two lines
y
2l
ol
AT
ol

Answers to Odd-Numbered Exercises

=1

13. 6 = 45°

-4
17. 6 = 3L.72°
4
. \
b \
-4
23. Hyperbola

29. Two parallel lines

25. Parabola

31. Two lines 33. Proof
y
al
APPENDIX F (page F10)
1.11—i 3.4 5.3-3/2i 7. —14 + 20i
9.t +%i 1M -2/3 13.-10 155+
17. 12 + 30i 19.24 21. -9+ 40i 23.-10
25.34 27.9 29.400 31.8  33. —6i
3B+ 37.2+% 39.-7-6i
9 40 . 62 297.
41. —1gg1 t a1l 43, — 45. 59 t gl
) ) 1 11,
47.1+i 49.-2=x3 51 —3, -3 53. 5 g
55.—1+6i 57. -5 59. —375.3i  61.i
63.5 65. 4.2
Ima;g)](\ir;ary Ima;g)](iir;ary
— R st
-2 - 1 2 3 4 &8 -4+4
-1+ [N 4+
-2+ \\ 34
3T \\ 2+
-4+ AN
5 -5i R R I i
el -5 -4 -3 -2 —1_1” 1
T . . T
67. /85 69. 3ﬂ<cosj + i Smj)
e e
I I \ . Real . . . Real
. ‘2 t‘l ‘6 ‘8 axis N :‘l ‘2 é axis
,2,, Y \\
N N
Y/ \\ \\\
. Ll .
-6 AN N
. N
_gt 6-7i =a 3-3°®

71. 2<cosE + isinﬂ

)

Imaginary
axis
21

V3 +i

1+ »

-

1 - 1
-1 1 2

Real
axis

73. 4(cos4—77 +isn

3 3
Imaginary
axis
t } } t
-4 -3 -2 -1
’
S
’
7’
r -2t
’
’
’ -3+
‘¢
-2(1++/3) -4t

5)

Real
axis



Answers to Odd-Numbered Exercises Ans-5

Imaginary
75. 6<cosg i sjn7—27> 77— /3 + ] ()
sl
Imagivnaw Imaginary -\D\
axis axis 14+ 7/
, \\‘ ~ // ‘ \ Real
8T 2+ _é _i ,:\‘\ ‘3 axis
6¢6i 2(cos 150 + i sin 150) ’
4t L% 1+
.. 3l
2+ \ o~ \ Real
— > Real = L e
A B 1t © 1+ V3, -/3+i,-1- /3, /3~
47 . . A7
99. (a) 5| cos—— + isin— b Imaginary
3 3.3 -15/2 | 152 @ ( 9 9) ()
[ 8l.—g * g 107 107 o]
S(COST + 1 sm7) rEs
Imagl_nary Imaglvnary 2 ,f
by S g Ny 5(005@4- isin@) N R i
L 3.75((:0.4 +S|n7) 1 9 9 SR S N
N -4
-1 \\ 1 2 \\ 1+
R s Rea
3,.° P } } } } axis T .. T T .. TT
5(cos 300 +i sin 300) -4 -3 -2 -1 X — + = . = + il
L2 N 101. cos 8 isin 8 103 3<cos 5 isin 5>
cosS—WJr isinS—W 3(cosg—w+ isinﬁ>
T . T 10 - 8 8 5 5
83. 12 cos +i smz> 85. ry (cos 200° + i sin 200°) 9 9
cos§+ isin§ 3(cos 7 + i sinm)
87. —4—4i 89.-32i 91. —128./3— 128  93.i
o 137 . . 13w T . . I
95. (a) /5 (cos60° + i sin60°) cos—g= +isn=g" 3 cos +isn
/5 (cos 240° + i sin 240°) ( or . . %)
Imaginary 3lcos— + i sh—
(b) Ime;g);(iigary axis 5 5
3+ 2T Ing(iirs\ary

L Wl
N
(C)§+ 215i'_§_ 215 T T
105. 4(0035 +i sin5> 107. §2 (cos 105° + i sin 105°)
97. (a) 2<cosg +i sing T - /2 (c0s 225° + i sin 225°)
4<Cosf i Sm?) /2 (cos 345° + i sin 345°)

5@ . . )
cos—g- 1 5'“?) 4<cos%r +i Qn%) iy

21
Z(COSﬂT + | SnﬂT> Imaginary

3 3 axis i
117 1177) R ‘\ . Rea




Ans-6 Answers to Odd-Numbered Exercises

APPENDIX G (page G5)
1. (a) Fixed cost

(b)

(c) Yes, it occurs when production costs are increasing at their

slowest rate.

3.4500 5.300 7.200 9.200
11. x=30 13. x = 1500 15.x=3 17. Proof
p =60 p=35
19. (a)
Order
size,x Price Profit, P
102 90 — 2(0.15) 102[90 — 2(0.15)] — 102(60) = 3029.40
104 90 — 4(0.15) 104[90 — 4(0.15)] — 104(60) = 3057.60
106 90 — 6(0.15) 106[90 — 6(0.15)] — 106(60) = 3084.60
108 90 — 8(0.15) 108[90 — 8(0.15)] — 108(60) = 3110.40
110 90 — 10(0.15) 110[90 — 10(0.15)] — 110(60) = 3135.00
112 90 — 12(0.15) 112[90 — 12(0.15)] — 112(60) = 3158.40
(b)
Order
size, X Price Profit, P
146 90 — 46(0.15) 146[90 — 46(0.15)] — 146(60) = 3372.60
148 90 — 48(0.15) 148[90 — 48(0.15)] — 148(60) = 3374.40
150 90 — 50(0.15) 150[90 — 50(0.15)] — 150(60) = 3375.00
152 90 — 52(0.15) 152[90 — 52(0.15)] — 152(60) = 3374.40
154 154]

90 — 54(0.15) 154[90 — 54(0.15)] — 154(60) = 3372.60

(c) P =x90 — (x — 100)(0.15)] — x(60) = x(45 — 0.15)x,
x > 100
(d) 150 units

(e)

4000
(150, 3375)

100 300

0

21. Line should run from the power station to a point across the
river 3/(2/7) mile downstream.

23. x = 40 units
27. (a)

25. $30,000

12

ot . ... ........ |13

(b) Maximum salex = 7.18 (July)
(c) The cosine factor; 9.90

(d) 0.02 would mean a steady growth of consumption over
time. In this case, the maximum consumption in 2@0&t
is, on73 < t < 84) would be 12.1 billion gallons.

10

29. (a)

0 9

(b) y = 62 + 0.25x + 1.53in(7—27x)

3l.n = —%7, elastic 33. = —%, inelastic



