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Solutions to Selected Exercises

Chapter 1

Section 1.1

l.a. f(40)=13

b. 2 Tons of garbage per week is produced by a city with a population of 5,000.

3. a. In 1995 there are 30 ducks in the lake

b. In 2000 there are 40 ducks in the late

5.a,b,d, e 7.a,b 9.a,b,d
11.b 13.b,c, e, f 15.f(1):1, f(3):1
17. g(2)=4, g(-3)= 19. £(3)=53, f(2)=1
/(=2 f(=1) /(0) f(1) /(2)
21. 8 6 4 2 0
23. 49 18 3 4 21
25. 4 -1 0 1 -4
27. 4 4414 4732 5 5.236
29. -4 -6 -6 -4 0
31. 5 DNE -3 -1 -1/3
33. 1/4 1/2 1 2 4
5
35.a.-6 b.-16 37.a.5 b. -3
39. a. iii b. viii c. I di evi fiv gv h. vii
41.a.1v b.ii cv dl e.vi f i
43. (x=3)* +(¥y+9)* =36
45. (a) (b) (©)
A
- -
S N —_—
: HAVIVIVIVARS
20 - S —
<2 o Q
E -
:* age > :V time > =* W@ight >
47a. t b.a c.r d.L: (c,t) and K: (a, p)
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Section 1.2
1.D: [-5, 3) R: [0,2] 3.D: 2<t<8 R: 6<g(1)<8
5.D: [0,4] R: [-3, 0] 7. [2,00) 9. (~0,3]
1 1
11. (—oo,6)u(6,oo) 13. (—oo,—E)U(—E,oo]
15. [-4,4)U(4,) 17. (~oo,—11)(=11,2)_y(2,0)
/(=) /(0) /(2) /(4)
19. -4 6 20 34
21. -1 -2 7 5
23. -5 3 3 16
2 if -6<x<-1 ,
25. f(x)=1-2 if -1<x<2 27. 1( )={32 ooxs0
. x if x>0
—4 if 2<x<4
1.
2. fx)=1y ¥ *<0
31,

35.

T2 343567
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Section 1.3
1. a) 6 million dollars per year b) 2 million dollars per year
3. 200 1 5.6 7.27
4-1 3
9. 352 11. 4b+4 13.3
27
15. 1 17. 9+9h +3h° 19. 4x+2h
134 +169

21. Increasing: (~1.5,2). Decreasing: (—a0,~1.5)U(2,00)

23. Increasing: (— oo,l)u(3,4). Decreasing: (1,3)u(4, )

25. Increasing, concave up 27. Decreasing, concave down
29. Decreasing, concave up 31. Increasing, concave down

33. Concave up (— oo,l). Concave down (1, oo). Inflection point at (1, 2)

35. Concave down (— oo,3) (3, oo) v:
37. Local minimum at (3, -22).
Inflection points at (0,5) and (2, -11). |
. . 2
Increasing on (3,00). Decreasing (— oo,3) sl
Concave up (— oo,O)u(Z, oo). Concave down (0,2) Lol
it
39. Local minimum at (-2, -2) 2] 7
Decreasing (— 3,—2) 1t 207
Increasing (— 2,oo) Tk 5 T3 254

Concave up (—3,00)

Ao o L

41. Local minimums at (-3.152, -47.626)

and (2.041, -32.041)
Local maximum at (-0.389, 5.979)
Inflection points at (-2, -24) and (1, -15)
Increasing (—3.152,0.389)U(2.041,0)
Decreasing (—0,-3.152)U(~0.389,2.041)
Concave up (— oo,—2) U (1, oo)

Concave down (— 2,1)
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Section 1.4
1. f(g(0))=36. g(f(0))=-57

3. f(g(0)=4. g(f(0)=4
504 7.9 9.4 11.7 13.0 15.4 17.3 19.2

21. f(g(x)):% g(f(x))=7x—36
23. f(g(x)):x+3 g(f(x)):\/m
25. f(g(x))=|5x+l| g(f(x))=5|x|+l

27. £ (g(h(x)))=(vx-6) +6

29.b 31a. r(V(t)):33(104—;20t)
33. (0,00) 35, (—oo,%ju(%,lju(l,oo)
39. g()c)=9c+2,f(x)=)c2 41. f(x):%,g(x)=x—5

43. f(x)=3+x,g(x)=x-2,0r f(x)=3+x,g(x)=vx-2

45a. f(f(x))=a(ax+b)+b=(a2)x+(ab+b)

b. g(x)= 6x_\/68+1 or g(x)=— 6x—1_8\/g
70[ = 2 2
47a. C(f(s))[LO] b. c(g(h))z%

5280( 70m’
v(C(m)) =222
e v(€(m) 3600(10+sz

b. 4.609in

37. [2,5)u(5,0)
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Section 1.5
1. Horizontal shift right 49 units 3. Horizontal shift left 3 units

5. Vertical shift up 5 units 7. Vertical shift down 2 units

9. Horizontal shift right 2 units, Vertical shift up 3 units

1. flx+2)+1=vx+2+1 13. f(x-3)-4= 13—4
—
15. g(x):f(x—l), h(x):f(x)+l
s: :
-4 -3 -2 -1 A ! 2 3 S | 2] 1 3 } 4
17. 19.
54 44
4 34
:
1 17
ST T/ IR ST BB
1
\/ﬁ 2
M ;
21. 5 23. 4
25. y=|x-3|-2 27. y=~x+3-1 29. y=—x
5
44
2]
1]
S R AR R
-2
"
31.
33a. —f(—x)=—6"" b. —f(x+2)-3=-6"7-3
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39a. Even b. Neither c. Odd

41. Reflect f{x) about the x-axis

43. Vertically stretch y values by 4

45. Horizontally compress x values by 1/5

47. Horizontally stretch x values by 3

49. Reflect f{x) about the y-axis and vertically stretch y values by 3

51. f(—4x) = |—4x|

1 1
53. = f(x+2)-3=——5 -3
3/ (7+2) 3(x+2)

55. f2(x=5)+1=(2(x-5)) +1

57. Horizontal shift left 1 unit, vertical stretch y values by 4, yertical shift down 5 units

54 :
4 4
a4 3
24 24
i ]
I I I 3 & 4 S & 3 & 4 3
2]
-3
4
-5 becomes

59. Horizontal shift right 4 units, vertical stretch y values by 2, reflect over x axis,
vertically shift up 3 units.

4-
3 o
44
2 N
1 5]
1 1 1 1 1 1 1 1 E-
-4._1’.2-11 I 2 3 4 T T 37 5 4 3~ 7
4 ]
2 2 \
-3
-3 ]
4 becomes -5
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61. Vertically compress y values by /4

L R ]
L R ]

o bBa R
o bBa R

&
&

-5 becomes

63. Horizontally stretch x values by 3, vertical shift down 3 units

4
R
24
i

b b Ly 4 La
P S T

S . 3 & 4 T8 S a5 | 1324426
4 "
2]
_2_
i

N
-5 becomes -4

65. Reflected over the y axis, horizontally shift right 4 units a(x)=/—(x—4)

<44 4

2.

] I_\

T 6 5 4B | 124 45 6 7 A N TR P T D R TR R S S

-1 -

-2 2

-3 _3

4 becomes 44

67. This function is increasing on (—1,00) and decreasing on (—o,—1)
69. This function is decreasing on (—o0,4)
71. This function is concave down on (—3,0) and concave up on (—0,—3)

73. This function is concave up everywhere

75. f(-x) 77. 3f(x) 79. 2f(~x)

81. 2foj 83. 2f(x)-2 85. — f(x+1)+3
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87.y=-2(x+2) +3

-1

93. y=
"oy

+3

(x+3)*+1

99. f(x){

1
—2(x+1)*+4
VYx-2+1

103a. Domain:3.5<x<6

101. f(x)=

89. yz(%(x—l)f +2

95. y==2[x+1/+3

if x<-2
%|x—2|+3 iff x>-2

i x<-2
if —2<x<l1
if x>1

d. Range:—9<y<7

Section 1.6

1.6 3.4 5.%
7a.3 b.2 c.2 d.3
9a. 0 b.7 c.1 d.3
11.

x |1 4 7 12 16

) |3 6 9 13 |14

13. f'(x)=x-3 15. f'(x)=—x+2 17. f7( )=x1—_17

19. Restricted domain x>-7, /' (x) = Jx -7

21. Restricted domainx >0, /' (x)=+/x+5

23a. f(g(x))z(%/ﬁf_s:x b. g(f(x))=¥x" —5+5=x

c. This means that they are inverse functions (of each other)
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Chapter 2
Section 2.1
1. P(t)=1700¢+ 45000 3. D(1)=10+2¢ 5. M(n)=40-2n
7. Increasing 9. Decreasing 11. Decreasing
13. Increasing 15. Decreasing 17.3
19. L 21. 4 23. 2

3 5 3

25.-0.05 mph (or 0.05 miles per hour toward her home)

27. Population is decreasing by 400 people per year

29. Monthly charge in dollars has an initial base charge of $24, and increases by $0.10
for each minute talked

31. Terry started at an elevation of 3,000 ft and is descending by 70ft per second.

3 1 11
33, y=—x-1 35. y=3x-2 37 y=——x+—
y 5 y=23x y 3 3
2
39. y=-1.5x-3 41_y=§x+1 43. y=—2x+3
45. P(n)=-0.004n+34
47. The 1% 3™ & 4™ tables are linear: respectively
l.g(x)=-3x+5 3. f(x)=5x-5 4. k(x)=3x-2
49a. C=§F—@ b. F:2C+32 c. —94°F
9 9 5
Section 2.2
1.E 3.D 5.B
]
2] ‘
\ ] '
T s 5 oA | 12 54547 !
\ -F-é-.‘?-ef-_?-f-.n'_]lf_-’_?-I.b.T
13\ :
24 51
4
5 4 2 7 4 6 N
1

"
1. St 13. 5
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4__
_1’-/
/-
P EERPREERE :
24
34
15. 4+ 17.
_’I_
31
2_
74
Y520 | 12§ 4 k;
I
24
234
19. 41 21.
23. a. g(x)=%(x+2)—4 b. % c.-5/2
25. y=3
27. x=-3
Vertical Intercept | Horizontal Intercept
29. 1(0,2) (2,0)
31. |(0,-5) (5/3,0)
33. 1(0,4) (-10,0)
35. Line 1: m=-10 Line 2: m=-10
37. Line 1: m=-2 Line 2: m=1
39. Line 1: m=—— Line 2: m:%
1
41. y=-5x-2 43. y=5t+l
47.(1.2,10)
2x+3 if -3<x<-1
51 f(x)=4 x=1 if -1<x<2
-2 if 2<x<5

ot ,
ol
il ol TR e T L L L L iy [N S

Parallel
Neither

Perpendicular

45. (-1,1)

49. Plan B saves money if the miles are >11 lé
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Section 2.3
la. 696 people b. 4 years c. 174 people per year
d. 305 people e. P(r)=305+174t f. 2219 people.

3a. C(x)=0.15x+10

b. The flat monthly fee is $10 and there is an additional $0.15 fee for each additional
minute used

c. $113.05
5a. P(r)=190¢+4170 b. 6640 moose
7a. R(t)=16—-2.1¢ b. 5.5 billion cubic feet c. During the year 2017
9. More than 133 minutes 11. More than $42,857.14 worth of jewelry
13. 20.012 square units 15. 6 square units
2

17. 4=-2-

2m
19a. Hawaii b. $80,640 c. During the year 1933

21.26.225 miles

Section 2.4

60
50 e
40 .""‘

30 e °
20 LS

10
0

3. y=1971x-3.519, r=0.967 5.y=-0.901x+26.04, r=-0.968
7. 17.483 =17 situps 9.D 11. A

13. Yes, trend appears linear because » =0.994 and will exceed 35% near the end of the
year 2019.
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Section 2.5

l.y:%|x+2|+1

R ba L R La

3. y=-3x-3+3

EE
I EEREEENRE IEEE N ER LR
-24 24
-3 -3
5

4 4
7 0. 5
ll.x:—g orng 13. x=— orle—5
5 5 2
15. x:—E or x:—l
3 3
Horizontal Intercepts Vertical Intercept
17. (-6,0) and (4, 0) (0, -8)
19. none 0, -7)

21. —l1<x<1 or (-11,1)

23. x=25,x<-1 or (—oo,—1]U[5,0)

13 5

25, ——<x<—=or (—E,—é)
3 3 373

Chapter 3

Section 3.1

I.As x > o, f(x) >

3.As x > 0, f(x) > ®©

5.As x >, f(x)—)—oo
7. As x > o, f(x)—)—oo

As x = —0, f(x) > ©
As x —> —oo, f(x)—)—oo
As x — —ox0, f(x)—)—oo
As x > —0, f(x) > ©

9. 7™ Degree, Leading coefficient 4
11. 2" Degree, Leading coefficient -1
13. 4" Degree, Leading coefficient -2
15. 3" Degree, Leading coefficient 6

17. As x — oo, f(x)—)—oo As x — -0, f(x)—)—oo

19. As x > o, f(x) >

As x - —0, f(x) > ©

21. intercepts: 5, turning points: 4 23.3

25.5 27.3

29.5

31. Horizontal Intercepts (1,0), (-2, 0), (3, 0) Vertical Intercept (0, 12)
33. Horizontal Intercepts (1/3, 0) (-1/2, 0) Vertical Intercept (0, 2)
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Section 3.2
1. f(x)=(x-2) -3 3. f(x)=—-2(x-2) +7 5. f(x):%(x—3)2—1

Vertex Vertical Intercept | Horizontal Intercepts

7. | (-2.5,-0.5) (0,12) -2,0)  (-3,0)

9. (2.5,-8.5) (0,4) (0.438,0) (4.562,0)

11. | (0.75,1.25) (0,-1) (0.191,0) (1.309,0)
13. f(x)=(x—6) —4 15. f(x)=2(x+2) =18 17.5=32and ¢ =-39
19. f(x)z—%(x+3)(x—l) 21. f(x)z%(x—2)(x—5)
2. f(x)=-5(x-4) 25. f(x):—é(x+3)2+2
27a.234m b. 2909.561 ft c. 47.735 seconds
29a. 3 ft b. 111 ft c.72.497 ft

31.24.91 in by 24.91 in
33.125 fi by 83%ﬁ
35.24.6344 cm

37.%$10.70
Section 3.3
Cw) C, t, intercepts
intercepts
1. (0,48) (4,0), (-1,0), (6,0)
. (0,0) (0,0), (2,0), (-1,0)
5. (0,0) (0,0), (1,0), (3,0)

7. (-1.646, 0) (3.646, 0) (5,0)
9. As t—x, h(t)—)oo t —> —o0, h(t)—)—oo
11. As t >0, p(t)—)—oo t—)—oo,p(t —> —00

15.
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17.
19.

23.
27.

31.

35.

39.

43.

47.
51.

4

54 53

154
(3,0) 21.(=o0,-2)u(1,3)
[3.5.6] 25. (=o0,1][4.0)
[2,—2]U[3,0) 29. (—o0,—4)\U(—4.2) (2,)
y=—§(x+2)(x—1)(x—3) 33. y:%(x—l)z(x—3)2(x+3)
y=-15(x-1)’ (x-3) 37. y:%(x+2)(x—l)(x—3)
y=—(x+1*(x-2) 41. y:—i(x+3)(x+2)(x—2)(x—4)
p =l aes 2)x-3) 45, p=—(x+2P (x-3)
y = (x+3)(x+2)(x-1) 49, y == (x+3)(v+1) (r-2)" (v-4)

Base 2.58, Height 3.336

Section 34

1.
3.

5.

7.
9.
11

13

15

1

~

19.

4x* +3x—1=(x—=3)(4x+15)+44
Sx* =32 +2x% —1=(x? +4)5x% —3x—18)+ (12x+71)
9x® +5=(2x-3) 2x2+2x+§ +&

27 47 8) 8

(3x% = 2x+1)=(x—1)3x+1)+2
(3—4x-2x?)=(x+1)-2x-2)+5
2 +8)=(x+2)(x? —2x+4)+0

3
. (18x2—15x—25)=[x—§j(18x+15)+0
: (2x3 +x° +2x+1)= [x+%j(2x2 +2)+0

.(2x3—3x+1)= x—l 2xz+x—é —l
2 2) 4

<x4 —6x° +9)= (x—\/EXf ++/3x2 —3x—3\/§)+0
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21, X —6x* +11lx—6=(x—1)(x—2)(x—3)
23. 3x3+4x2—x—2=3(x—§j(x+l)2
25. 2 +2x7 —3x—6=(x+2)(x+3)(x —3)
2
27. 4x* —28x> +61x? —42x+9=4£x—%j (x-3)*
Section 3.5

1. All of the real zeros lie in the interval [-7,7]

- Possible rational zeros are +1, +2, +3

3. All of the real zeros lie in the interval [-13,13]

- Possible rational zeros are +1, +2, +3, +4, +6, 12

5. All of the real zeros lie in the interval [-8,8]

- Possible rational zeros are +1, +7

7. All of the real zeros lie in the interval [-3,3]

- Possible rational zeros are J_ri, ii, J_ri, i&, +1, £2, £5, £10
17 17 17 17
.. . 14 14
9. All of the real zeros lie in the interval 373
. . 1 2 5 10
- Possible rational zeros are J_rg, +=, ig, i?, +1,+2, +5, +10

11. x=-2, x=1, x=3 (each has mult. 1)
13. x=-2 (mult. 2), x=1 (mult. 1), x=3 (mult. 1)
15. x=7 (mult. 1)

17. x=%, x =42 (each has mult. 1)

19. x=-2, x= 3ig/5 (each has mult. 1)
21. x=0, x= Silga (each has mult. 1)

23. x=+3 (each has mult. 1)
25. x=+5 (each has mult. 1)
27. x=3¥-2=3/2, x=35 (each has mult. 1)

29. x=2, x=+2 (each has mult. 1)
31. x=-4 (mult. 3), x=6 (mult. 2)
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Section 3.6

1. 3; 3. —12

5. 1++/3i 7. 8—i

9. —11+4i 11. —12+8;

13. 30-10: 15. 11+10:

17. 20 19. %+2i

21. gJréi 23. —L—Ei
2 2 25 25

25. f(x)=x>—4x+13=(x—(2+3i))(x—(2—3i)). Zeros: x=2+3i

27. f(x)=3x2+2x+10=3(x—(—l+@i]J(x—[—l—@ijJ. Zeros: x=—li@i
3 3 3 3 3 3
29. f(x)=x3+6x2+6x+5=(x+5)(x2+x+1)=(x+5)(x—[—l+£iﬁ(x—[—l—ﬁiJJ
2 2 2 2
Zeros: x=—5,x=—li£i
2 2

31. f(x)=x3+3x2+4x+12=(x+3)(x2+4)=(x+3)(x+2i)(x—2i). Zeros: x=-3,+2i

S
Zeros: x=—2,x:_§i@
22

2 2
35, f(x)=4x4—4x3+13x2—12x+3:(x—%j (4x2+12)=4(x—%j (x+iV3)(x —iv/3)

Zeros: x= %, x=+3i

37, f()=x*+x0 +7x% +9x—18 = (x+ 2)(x — 1) +9)= (x +2)(x — 1)(x +30)(x = 30)

Zeros: x=-2,1,+3;

39.
F(0)=-3x* =8x* —12x? —12x =5 = (x+1)*(- 32> ~2x—5) =—3(x+1){x—[—;+‘?iD[x—(—;—‘/§4iB
Zeros: x=-1,x= —%i@i

41, F(x)=x*+9x> +20=(* +4)x* +5)= (x—20)(x + 20)x —iv/5 Je+ /5
Zeros: x= i2i,ii\/§
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Section 3.7

1.D
Vertical Horizontal Vertical y- Horizontal x-
Asymptotes Asymptote Intercept intercept
5. x=—4 y=2 (0,-3/4) (3/2,0)
7. x=2 y=0 (0,1) DNE
. =1 -
9 X =4, 1% y (0, 5/16) (-1/3, 0), (5,0)
11. x=-1, hole at y=1 (0,3) (-3,0)
x=1
13. x=4 none (0, Ya) (-1, 0), (1/2, 0)
y=2x (oblique)
15. x=0, 4 y=0 DNE (-2, 0), (2/3,0)
17. x=-2,4 y=1 (0, -15/16) (1,0), (-3,0), (5, 0)
6 {
1
—— 1
2 4 21
deTFiTJ}’ ;
g2 _;_j_ i i 4 5 &6 7
7. 21
;
—_— — : A T S SR S S
6 & 10 R RN REEREEEE
4]
e

100+

11.

(S pm-"
+—

L
t

| |
ba by
t t

de
t

15. S5t
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-4
17. ;’{

0, y:50(x—2)(x+l) a1 y:7(x—4)(x+6)
(x+5)(x—5) (x+4)(x+5)
1(x-2) 4(x-3)

23. y= 25. y=
00 >V 3 (x-9)
27, y= 27(x—2) : 2, yzl(x+3)(x—2)

(x+3)(x—3) 3(x—1)
—6()6—1)2 2(x)(x—3)
3. y=———~+— 33, y=——————— =
T ee3)e-2) T ) (x-4)
3

35. y:2(x—_1)2 37, y:w
(x+1)(x-2) (x—4)x+1)

39. y=3x-2 41. y=%x+1

43, y=-2x+1

45. a. C(n)=i b. C(10)~13.33% ¢.80mL d.as n —>00,C —>0

20+n

Section 3.8

1. Domain (4,00) Inverse f'(x)= Jx+4
3. Domain (-,0) Inverse f'(x)=—VI12—x

5. Domain (—w,) Inverse f~' (x)=3 x3—1
2 3
L (x-9) . x—9 L 2-8x
: = 1 : = 11. =
(W= 0. 1 ()= )=
i _3-Tx Ly Sx—4
13. 7 (x)= — 15. f (x)—3+4x 17. 65.574 mph

19. 34.073 mph 21. 14.142 feet
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Chapter 4
Section 4.1
1. Linear 3. Exponential 5. Neither
7. P(¢)=11,000(1.085)  9.47622 Fox
11. $17561.70 13. y=6(5) 15. y=2000(0.1)"
3 x

x 1Ys(1)s x 1\«
17. y=3(2) 19. y:(gj (Ej =2.93(0.699)" 21. y:§(2)
23.34.32mg 25.1.39%; $155,368.09 27. $4,813.55
29. Annual ~$7353.84 Quarterly ~$7,469.63 Monthly = $7,496.71

Continuously ~ $7,510.44

31. 3.03% 33. 7.4 years

35a. w(t)=(1.113)(1.046) b. $1.11 c. Below what the model predicts ~ $5.70

Section 4.2

1.B 3. A 5.E 7.D i 9.C
; ; :
2 ‘; z[

i S A T S NN B B . B ,_/); SRS I T TN RN A A

N 2 2

1. : 13. : 15. y

17. y=4"+4 19. y=4"" 21, y=—4"

23 As x > f(x)—>—0.As x> -0 f(x)—>-1

25.As x > o f(x)—>—2 As x > —© f(x)—)oo

27.As x > o f(x)—)Z As x > —© f(x)—)oo

29. y=2"24+1=-42)" +1 3. y=-2(2)"+3

1 X

33. y==203) +7 35. y=2(5j —4

Section 4.3

1. 4" =¢q 3.a°=b 510" =v

T.e"=w 9. log,(¥»)=x 11. log (k) =d

13. log(b)=a 15. ln(h)zk 17.9

19. 1/8 21. 1000 23. é*

25.2 27.-3 29. %
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31.4
37.-1.398
log(llj
43, NS 1390
10g(7)
1
49 1980) g4 a0
0g(1.03)
log[sj
55. 8) <0678

61. f(t)=150(1.0618)
67. During the year 2074

Section 4.4

1. log,(4) 3. log,(7)

11. 1n(2x7)

17. 15log(x)+13log(y)—19log(z)

21. %10g(x) —2log(y)

25. glog(x)+ %log(y)
27. x=-0.717
33, x=—

7

39. x=~30.158

45. x:£z1.091
11

33.
39.

45.

51.

57.

63.
69.

5. log,(5)

13.

29.
35.

41.

. X

W | o0

log (J
~ 8.335

3log(1.04)

f(t) — 300670A0943t

£ (£)=50(0.98807 )

~ 34 hours

log(x2 (x+ 1)3)

7. log,(2)

35.
41.

log (

In (1
5

-2
log(14) | 6307
log (5
)45

log (3
—) ~2.078

N—"

o0

(98]
+

AN

N—

~13.412

-0.12

. f(t) — 1060A03922t

. During the year 2013
. 13.532 years

9. log (6x9 )

15.

i

19. 2In(a)+4In(b)-5In(c)

23. ln(y)+%(1n(J’)_ln(l_y))

x ~—6.395
x~0.123
x=~-2.889.
10

31.
37.
43.

t=~17.329
x=4.642

x~6.8730r x~-0.873
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Section 4.5

I. Domain: :x>5 V. A. @ x=5
3. Domain: x<3 VA @ x=3

5. Domain: x>—% VA @ x=—%
7. Domain: x <0 VA @ x=0

; y=in(x) ;
1 1
3 2 1;71 2 3 4 5 :j;o;x)s 3 -2 1; 1T 2 34 56 7 8
9. 1 1.
4 5
3 4
2 ki
1 2/
€76 5432 NI 23 s [/ ——
2\ / ;
-3 -3
13 -4 15 4
1 3
17.y = —log(—(x—1 19. y=— | 4
3 2
21. y= I 2 23, y=— log(—(x-5
Y g 22 Y=o (®) 29

Section 4.6
1. f(t) = 13(0.9195)t . 2 mg will remain after 22.3098 minutes

3. £(t)=200(0.999564)".  f(1000)=129.3311 mg
5.r=-0.06448. Initial mass: 9.9018 mg. After 3 days: 0.01648 mg

7. £(t)=250(0.9909) . Half-life = 75.8653 minutes
9. £(£)=a(0.999879) . 60% (0.60a) would remain after 4222.813 years

11. P(t)=1500(1.02337)' (¢ in minutes). After 2 hours = 24000.

After 100 minutes = 15119
13.2a) 610.5143 (about 611) b) 25.6427 minutes c¢) 10431.21 d) 106.9642 minutes
15.23.1914 years
17.53.319 hours

19. T(¢)=90(0.99166) +75. a)134.212deg b) 112.743 minutes
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1000 +
900 1
800 1
7007
6001
500 +
400
300 ¢
200 1

100

21.a) 4 | 12 345 67 & 010 b)lo0 c)269.487 d)7.324 years

23. log(x)=-0.5. x=0.3162 25. log(x)=1.5. x=31.623
Whisper Vacuum Jet

|
b7 101 10° 10® 107 10° 10° 10 10° 10 10" 10° 10 10
29. 63095.7 times more intense 31. MMS magnitude 5.817
33. a) about 1640671 b) 1.4 hours c) No, because (2.042727 )**'*"x 0493105

d) Anja’s data predicts a continuous growth rate of 0.4116, which is much smaller
than the rate 0.495105 you calculated. Our model would overestimate the number of
cells.

35. a) The curve that increases rapidly at first is M(p)
b) H(100) = 0.9775
c¢) Myoglobin: M(20) = 0.9524. Hemoglobin: H(20) = 0.3242
d) At 20 torrs: 0.6282. At 40 torrs: 0.2060. At 60 torrs: 0.0714

I+
087
0.6 1
0.41

0.2 7

10 20 30 40 50 60 70 80 90 100 Efficiency seems to be maximized at about 8 torr

37.a) C(1)=1.03526", or C(r)= "™
b) Volume of one cell: ?”(5 0x107 )3 ~5.236x1077 cm’, so will need about

1.9099x10° cells for a volume of 1cm?. C(t) =1.9099x10° after 417.3 hours

39.31.699 days
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Section 4.7

1.1og(f(x)) = log(1.3)x +log(4) 3. log(f(x))=1log(0.2)x +1
1 log(fix)) \ log(fix))
no
/ t t ; u + + t t + t t I
4 -3 2 - 1 2 3 4 4 -3 -2 - 1 y\:’
g1t
g1t
21
21 3

5. y=e?  —ele? ~0.368(1.6487)"

7. y=10"7"7=10710" = 0.01(0.1)"

9. y=776.682(1.426)" 11. y =731.92(0.738)"

13. Expenditures are approximately $205

15. y=7.599(1.016)" r=0.83064, y=0.1493x+7.4893, r =0.81713. Using the

better function, we predict electricity will be 11.157 cents per kwh
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Chapter 5
Section 5.1
1. 10 3. (x—8) +(y+10)" =82
5. (x=7) +(y+2)" =293 7. (x=5) +(y-8) =13

i'__

2 - 6

9. 74
11. (0,3++/5) and (0,3-+5) 13. (1.3416407865, 7.683281573)
15. (-1.07335, 2.8533) 17.29.87 miles
Section 5.2

2r o

5 70

30°
7_7r
-135° 4
300°
1.
3 5.150° 7.325°
9. 54° 1. 3% 13. %
9 2

15. 35 miles 17. 8t cm 19. 5.7596 miles
21.28.6479° 23.14.1372 cm?

25.3960 rad/min  630.254 RPM

27.2.094 in/sec, w/12 rad/sec, 2.5 RPM

29.75,398.22 mm/min = 1.257 m/sec

31. Angular speed: n/12 rad/hr. Linear speed: 1036.73 miles/hr
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Section 5.3

l.a. Il b.1I

43

5. 43

7

9. a. reference:
b. reference:

c. reference:

d. reference:

11. a. reference: - Quadrant III. sin R :—Q. cos oz
4 2 4
b. reference: -. Quadrant III. sin(zj:—l. COS i =—
6 2 6
c. reference: —. Quadrant IV. sin S =—£. c (5—
3 2 3
d. reference: —. Quadrant II. sin 3—” =—2. 3—” =
4 2 4
13.  a. sin L I cos| —— __y2
4 2 4 2
_(23z) 1 237\ 3
b. sin| — |=——= cOS| — |=—
6 6 2
c sin[—sz—l cos(—z)zo
2 2
d. sin(57)=0  cos(57)=-1
15. a. 27 b. 100° c. 40° d. B e. 235°
3 3
17. a. 5?7[ b. 280° c. 220° d. 2?7[ e. 55°

19. (-11.491, -9.642)

45°

60°

45°

30°

. Quadrant II. sin(225°) = -
. Quadrant IV. sin(300°)=-
. Quadrant II. sin(135°)=

. Quadrant III. sin(210°) = —% . COoS (2100) =

NG
B
NG
2

cos(225°)=—
- cos(300°)

. cos(135°)=—
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Section 5.4

1. sec(é?):\/z, CSC(@)Z\/E, tan(6)=1, cot(6)=1

3. sec(H):—z\S/g, csc(6)=2, tan(@):—g, cot(e)z—\/g
23 NG

5. sec(0)=-2, csc(9)=T, tan(@)z—\/g, cot(@)z—T

7. a. sec(135°)=—\/§ b. csc(210°):—2 C. tan(60°)=\/§. d. cot(225°):1

9. cos(6)= —ﬁ , sec(d)= —M , esc(0)= 4 , tan(6) = —ﬁ, cot(8) = _NT
4 7 3 7 3
11. sin(0) = —¥ , csc(@)= —%, Sec(9)= =3, tan(6) = 22, cot(8) = TZ
12 5 13 13 5
13, sin(0) =2, cos(6) =, sec(0)=1>, csc(0) =, cot(6)=—
sin(0) 3 cos(0) 3 sec(6) 5 cse(6) 5 e (0) -
15.a sin(0.15)=0.1494  cos(0.15)=0.9888  tan(0.15)=0.1511
b. sin(4) = -0.7568 cos(4) =-0.6536  tan(4)=1.1578
c. sin(70°) = 0.9397 cos(70°) = 0.3420 tan(70°) = 2.7475
d. sin(283°) =-0.9744  cos(283°)=0.2250  tan(283°) = -4.3315
17. sec(r)  19.tan(r) 21 tan(r)  23.cot(r)  25. (sec(r))’
Section 5.5
sin(A4) = ﬂ ,cos(4)= ﬂ, tan(4) = >
L 41 41 4
sec(4)= E,cs (4)= E,cot(/l) _4
4 5 5
3. c=14, b=73, B=60° 5.a=53171, c=11.3257, A=28°
7. a=9.0631, b=4.2262, B=25° 9.32.4987 ft
11. 836.2698 ft 13. 460.4069 ft
15. 660.35 feet 17.28.025 ft

19. 143.0427 21. 86.6685
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Chapter 6
Section 6.1
54 54
44 44
44 44
21 2
| ;_\ /
B 1 2 PR B ; I Wﬁ
24 2
-4 31
44 4
1. -5+ 3. -5+

5. Amp: 3. Period=2. Midline: y=-4. f(¢)=3sin(xt)—4

7. Amp: 2. Period=4n. Midline: y=1. f(¢)= 2cos(%tj+l

. 1y 2z
9. Amp: 2. Period=5. Midline: y=3. f(t) =-2 cos(?tj+3
11. Amp: 3, Period = %, Shift: 4 left, Midline: y =5

13. Amp: 2, Period = 2?” , Shift: 7 right, Midline: y =4
15. Amp: 1, Period = 12, Shift: 6 left, Midline: y = -3
17. f(x) = 4sin(%(x+l)}
19, £(x)= COS(%(X+2)J
21. D(t)=50—7sin| ¢

12

23 a. Amp: 12.5. Midline: y =13.5. Period: 10
b. h(z)=—12.5c0s(%r)+13.5

c. h(5)=26 meters
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Section 6.2

1. 1I
3.1

5. Period: % Horizontal shift: 8 right

7. Period: 8. Horizontal shift: 1 left

9. Period: 6. Horizontal shift: 3 left

-]

»-.
[ R R P
I I ' I h I

11.

Jr—
W
DS h 4

19. f(x)= 2csc(%x]+l

23. sec(—x)=2
27. —cse(x)
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Section 6.3
.= 3. -2 5. %
4 6 3

7. 3% 9. L 1. -~

4 4 3
13.1.9823 15.-0.9273 17.44.427°
19. = 21. - % 23, 210

4 6 7

2
97 N25-x7 29, X
5 9x? +1
Section 6.4
sz 7 3 I 5T 5.7

4 4 3°3 2
9. %+ 27rk,%z+ 2rk , where k is an integer

T 11z ) )
11. o + 27rk,T +2rk , where k is an integer
13. z 2—” ,5—ﬁ+2—”k,wherekis an integer

18 3 18 3
15. 5_7r+2_7zk’7_7z+2_7zk, where £ is an integer

12 3 12 3
17. %+ 7[/(,5?7[ + 7k , where k is an integer
19. £+2_7rk’5_7r+2_7rk , where £ is an integer

4 3 12 3
21. 4+8k, where £ is an integer
23. é+ 2k,% + 2k , where k is an integer
25.0.2734, 2.8682 27.3.7603, 5.6645
31.0.7813, 5.5019 33.0.04829, 0.47531

37.0.9291, 3.0709 39.1.3077, 4.6923

—| —
|

~
(NSRS

29.2.1532,4.1300
35.0.7381, 1.3563

w
3
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Section 6.5

1. c=+/89,4=757.9946°, B=32.0054°
3. b=4/176,4=27.8181°, B=62.1819°

5. y(x)=6sin(§(x—l)j+4

7. D(t)=50—13cos(%(t—5)j

9.a. P(t)=l29—2500s(%tj b. P(t)=129—25cos(%(t—3)j

11. 75 degrees
15.2.80869431742

Chapter 7

Section 7.1

Tr 11z
66

2 10

1.

17. 5.035 months

5. 3 +8k , and ?+8k , where k is an integer

hY/4

7. D) +kn and Z—Z +kr , where k is an integer

9. 0.1386+10k and 8.6614 + 10k, where £ is an integer

11. —0.0966+2?7[k and 1.1438+2?ﬂk , where £ is an integer

13. = 3% 0.644,2.498
272

17. 0,7, —,—
3

21.1.183, 1.958, 4.325, 5.100

T Sm
Ty
3°3
29.2.301, 3.983, 0.723, 5.560

25.

15. 0.056, 1.515, 3.197, 4.647

o, % 57 17 1z
"6 6 66
2y, 37 1% 1z
276 6

27. 1.823,4.460

31.3.305,6.120
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33.0,% 2% 5 47 % 35,0237 527 1%
3°3 3°3 4 4 4 4
37, £ 27 3% 4% 39. 0,7.1.231,5.052
6376 3
41 227
3°3
Section 7.2
|2 I
-4 ' 4
s V2-+6 , N2+46
4 4
9. gsin(x)—%cos(x) 11. —gcos(x)+%sin(x)
13. sec(t) 15. tan(x)
17. 8(cos(5x)—cos(27x)) 19. sin(8x)+sin(2x)
21. 2cos(5¢t)cos(7) 23. 25in(5x)cos(2x)
25.a. (3)(—1}{—@}(@]: 2543
3\ 4 3 )| 4 12
(S )2
' 3 4 3 4 12

27.

29.

31.

33.

35.

37.

41.

0.373+2T”k and 0.674+2?”k,

27k, where k is an integer

£4_7r37z47r7z47r
7 7
in
12

7 3

+ 7k, llﬂ

2J/13sin(x +5.3004)
J29sin(3x +0.3805 )

0.7854, 1.8158

where £ is an integer

, —+7k, _+Tk’ and 7r+4?ﬂk, where £ is an integer

T ) .
+ 7k , and Zk, where £ is an integer

or 2+/13sin(x—0.9828)

39. 0.3681, 3.8544

43. tan(6¢)
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Section 7.3
1. a. ﬂ b. 2 c. ﬂ 3. cos(56°)
32 32 31
5. cos(34°) 7. cos(18x)
9. 2sin(16x) 11. 0,7,2.4189,3.8643

13.0.7297,2.4119, 3.8713, 5.5535

Sz 3x

15. 2222 2%
626 2

7.0 2% 47 87 107 147 167 (27 4r

9 9 9 9 9 9

19 1+cosz(10x)

21. %— %cos(l6x)+ %cos(32x)

23. RS —icos(Zx) — %cos (4x)+ %cos(2x)cos(4x)

16 16
2.4 Jiﬁ b Ji_zﬁ . |
27 2 7 7-43
Section 7.4

1.y =3sin(%(x—3)j—l

. ) 1
3. Amplitude: 8, Period: 3 second, Frequency: 3 Hz (cycles per second)

5. P(1)=—19¢cos| T |+ 20 4 650 7. P(t)==33cos| = |+900(1.07
6 ) 3 6
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9. D(¢)=10(0.85) cos(367) 11. D()=17(0.9145) cos(287t)
13.a. 1V b.1II 15. y=6(4)x+55in(%xJ
17. y=—3sin[£j+2x+7 19. y=8(lj COS(Z)C)-F:S
2 2 2
Chapter 8
Section 8.1

11.042

9. p=68° a=14.711,¢c=20.138 11. p =28.096°, y =32.904° ¢ =16.149
13. Not possible.
15. p =64.243°, y =72.657°, ¢ =257.328 OR p=115.757°, y=21.143°, ¢ =97.238

76.102°  43.898°

17. 24.980 19.

21. ¢=2.066,0 =52.545°, 3 =86.255°
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23. a=11.269, p =27.457°,y =32.543°

25.177.562 27.978.515 ft
29. Distance to A: 565.258 ft. Distance to shore: 531.169 ft
31.529.014 m 33. 173.877 feet
35.4.642 km, 2.794 km 37.757.963 ft
39.2371.129 miles 41.65.375 cm?
43.7.72
Section 8.2
73 7
1. (—7,—5] 3, (2\/5,—2\/5)
5. (3\/5,—3\/5) 7. (0,3)
9. {_ﬁ’_i] 11. (=1.248,2.728)
2 2
13. <2J§,0.464) 15. (2\/5,2.159)
17. (J3_4,5.253) 19. (\/269,4.057)
in(@
21. r=3sec(d) 23. r:L(z)
4cos’ ()
o
25. r=4sin(0) 27, e 3(0)
(cos2 (6)-sin’ (9))
29. x*+y* =3y 31. y+7x=4
33. x=2 35. X+  =x+2
37. A 39.C 41. E 43. C 45.D 47.F
41 41 59
3 3 44
2 2
' N
T3 2 3T 4 Sd 5 aMml 2 543
A i
3
49, -4 53.
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4 4
3
21 2
7 i
T S .'(;;}_; IREEE
2 21
o 3 -3
55. 4 57. 4 59. 4
51 4 4
1 A A
4 2. 2.
/—\ | F-
86 40 2 46 8 ] I3 3 1 ' 3 3 4
21 -1
- -2 2
61 -3 -3
61. ™ -84 ~ 63. -4 65. -4
Section 8.3
1. 3i 3. —12
5. 1+3i 7. 8—i
9. —11+4i 11. —12+8;
13. 30-10:¢ 15. 11+10:
17. 20 19. E+2i
2
21. EJr—l 23. —L—Ei
2 25 25
25. -1 27. i
29. 3cos(2)+3sin(2)i =—1.248+2.728i
31. 33 +3i 33, —ﬂfﬁi
2 2
37,
35. 6e" 37. 4e?
. 3—”1’
39, 24/2¢4 41. 32¢
43. \/3_460'540i 45 \/ﬁezxzoi
47. \/ﬁ e4.467i 49. /26 e6.086i
S5r. 7—”1’
51. 6e'2 53. 2¢12
S5x. gl.
55.1024¢ 2 57. 4e°
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59. 4096 61. 0.788+1.903;
63. 1.771+0.322i

65. /2 ~1.149,0.355 +1.092,—0.929 +0.675i,—0.929 — 0.675/,0.355 —1.092

67.1. 1,3, L N3, 1 31 B,
2 2 2 2 2 2 2

Section 8.4
1. 4,2

u+v

2u

-V
3. The vectors do not need to start at the same point
5. 3V - 7. 342,3\2
9. —6.128,-5.142 11. Magnitude: 4, Direction: 90°

13. Magnitude: 7.810, Direction: 39.806°

15. Magnitude: 2.236, Direction: 153.435°

17. Magnitude: 5.385, Direction: 291.801°

19. Magnitude: 7.211, Direction: 236.310°

21,4 +v =(3,2), i —v = (1,-8), 2i —3v = (1,-21)
23.4.635 miles, 17.764 deg N of E

25.17 miles. 10.318 miles

27. F, =—4,~11
29. Distance: 2.868. Direction: 86.474° North of West, or 3.526° West of North
31.4.924 degrees. 659 km/hr

33. 4.424 degrees

35.(0.081, 8.602)

37.21.801 degrees, relative to the car’s forward direction
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Section 8.5

1. 6-10-c0s(75°)=15.529 3. (0)(-3)+(4)(0)=0 5. (2)(-10) + (1)(13) =33
a4 0 - @)@+ (#)(=3)

7. ' —— |=90° 9. ' =135°

- (\/Z\/E] . [\/22 IVENE +(—3)2]
11. cos_l( SUORRENIC) ]:00 13. )(k)+ (1)@ =0, k=-14
Ja? 18222 1 42

15, OO g 555 17. (_6)(1“(10)(;3) (1,-3)=(-3.6,10.8)

VI +(=3)° JI2 +(=3)

19. The vectors are (2,3) and (-5,-2). The acute angle between the vectors is 34.509°

21. 14.142 pounds 23. (10c0s(10°),10sin(10°)) - (0,-20) , so 34.7296 ft-Ibs
25. 40-120- cos(25°) =4350.277 ft-1bs

Section 8.6
1.C 3.E 5.F

&
74
1 \

A BEEREEEE]

e T
e ba e R b
I I 1 I L

Sy E5 a1 7 543 2 5 4 3

_—
'

[P

9. x(t) y(t)
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Chapter 9

Section 9.1

1. D 3.B
5. Vertices (0,£5), minor axis endpoints (+2,0), major length = 10, minor length = 4

.<-4-;'J~K1j 343
-2 x

-3

4

7. Vertices (£2,0), minor axis endpoints (0,+1), major length = 4, minor length =2

4

TN
-5 -4 -3 —‘:\’_MJJ 4 3

-+

9. Vertices (£5,0), minor axis endpoints (0,+1), major length = 10, minor length = 2

4
y

- 2
-6 ’M{_'__L_L_’,J/’ [
E:
L2
3
4

5

11. Vertices (0,£4), minor axis endpoints (+3,0), major length = 8, minor length = 6

U

g

13. Vertices (0, +32 ), minor axis endpoints (i\/z ,0) , major length = 6\/5 , minor

length = 2\/5

—<-1-1-1K)* 34 5
- .

-2

-3

~5
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2 2 2 2 2 2
15, 242 17. X 42 -1 190 24X

16 4 1024 ' 49 49
21. B 23. C 25. F 27. G

29. Center (1,-2), vertices (6,-2) and (-4,-2), minor axis endpoints (1,0) and (1,-4), major
length= 10, minor length = 4

5

—_ W
L

—
1

T
1 2 3 6
X

|
[N
I

L O L
BRI NS U
I — -

31. Center (-2,3), vertices (-2,8) and (-2,-2), minor axis endpoints (-1,3) and (-3,3),
major length = 10, minor length = 2

Ol W B L Gy a0 W
T M o A I |

54 -A-2f 10123 4

-2

X

33. Center (-ﬂl,O), vertices (-1,4) and (-1,-4), minor axis endpoints (-1,0) and (3,0), major
length = 8, minor length =4

5

35. Center (-1,-2), vertices (3,-2) and (-5,-2), minor axis endpoints (-1,0) and (-1,-4),
major length = 8, minor length = 4
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ol W B
Y N I |

37. Center (2-,-1), vertices (2,5) and (2,-7), minor axis endpoints (6,-1) and (-2,-1), major
length = 12, minor length = 8

(x+4) (-3 _

39, —1 41. 1
16 25
43. 45, 17 feet 47. 64feet 49, (#4,0)  51. (-6,6) and (-6,-4)
x2 2 x2 2 x2 2 x2 2
53, 242 55, X 4 Y 57. 2 42 59 X 4 Y
9 5 11 36 49 ' 24 4 ' 20
2 2 x+2 ? -1 ? x—3 ? -2 ?
ol Tar e 0D 07D o (03 02
16 8 12 16 36 11
(x=3)" (y+1) (x-1)° (y-3) (x+2)° (y+1)
67. + =1 69. + =1 71. + =1
21 25 4 5 289 120
xZ yZ x2 y2
73. 31.22 feet 75. + -1 77. 42X
8640.632025 8638214 25 9

79. The center is at (0,0). Since a > b, the ellipse is horizontal. Let (c,0) be the focus on
the positive x-axis. Let (¢, h) be the endpoint in Quadrant 1 of the latus rectum passing
through (c,0).
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The distance between the focus and latus rectum endpoint can be found by substituting

(¢,0) and (c,h) into the distance formula 4 = \/(xl —x,) +(»,—»,)" which yields

h= \/(c - 0)2 +(h- 0)2 =h. So h is half the latus rectum distance. Substituting (c,h)

2 2
into the ellipse equation to find / gives C—2 + e 1. Solve for 4 yields
a

c’ a’ a’ —c? b* b* bt b
h2:b2(1—?]:b2£?—?j:b2( a2 jzbz(a—z}=a—2 SO h: ?:; The

. . 2b*
distance of the latus rectum is 24 = —.
a

Section 9.2

1. B 3.D
5. Vertices (£2,0), transverse length = 4, asymptotes y = £5/2x,

6
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7. Vertices (0, £1), transverse length = 2, asymptotes y = £1/2x,

54

S5 -4 -3 2t T2 3 4

-3
-4

9. Vertices (£3,0), transverse length = 6, asymptotes y =+1/3x,
.
N
N

TN

-3
-4

-5

11. Vertices (0, £4), transverse length = 8, asymptotes y =+4/3x

543 -2 L1 o2 03 405
i ". x

13. Vertices (+ 2 ,0), transverse length = 2 V2, asymptotes y =£3X,

_ 5
3
J.'-z,
1
] —‘4 3 ‘ i 4i 3
-
_5,
2 2 2 2 2 2 2 2
15, 2% 17. X 19. -2 21, XY
4 9 16 64 9 36 16 16
23. C 25. H 27. B 29. A

31. Center (1,-2), vertices (6,-2) and (-4,-2), transverse length = 10, asymptotes y
=+2/5(x-1)-2
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-T7-0NS -443:2 1234.56 78 9
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33. Center (-2,1), vertices (-2,4) and (-2,-2), transverse length = 6, asymptotes y
=+3(x+2)+1

i -
D B Wt e
L | | 1 |

N S
T N N S

1+

-5 -4 3.2 -

¥
3227 -1
Jx -

e

35. Center (1,0), vertices (3,0) and (-1,0), transverse length = 4, asymptotes y =+2(x-1)

.5

37. Center (-1,2), vertices (-1,4) and (-1,0), transverse length = 4, asymptotes y
=+1/2(x+1)+2

7

39. Center (-2,1), vertices (0,1) and (-4,1), transverse length = 4, asymptotes y
=+3/2(x+2)+1
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2 2 2 2
a1 (y+1) _(x—4) _1 4. (y—2) _(x+1) _1
9 4 16 4

45. Center (0,0), vertices (+1/3,0), transverse length = 2/3, asymptotes y = £12x

A W s

| 1 (R
Boowoh e |

47. Center (-1,1), vertices (-1,3/2) and (-1,1/2), transverse length = 1, asymptotes y = =+
32 (x+1)+1

49. Foci (0,£5) 51. Foci (5,6)and (-3,6)  53. Foci (-4,6) and (-4,-4)

2 2 2 2 2 2 2 2
55, XY _ 57. 2 X -1 59, Y 1 e T2 o
16 9 144 25 225 64 64 36

_ 2 . 2 2 _ 2 2 2
o3, WA () o ) O3 oy

69. - =1
900 14400.3636
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e B yz .
3025 6975
2 x2
73. 5y* —x*+25=0 can be put in the form % ~55 " 1. x*=5y*+25=0 can be put
2 xz
in the form 2 — 55" 1 showing they are conjugate.
75. \/5 77. No matter the value of k, the foci are at (i\/g ,())
Section 9.3
I.C 3. A

5. Vertex: (0,0). Axis of symmetry: y = 0. Directrix: x = -4. Focus: (4,0)

7. Vertex: (0,0). Axis of symmetry: x = 0. Directrix: y =-1/8. Focus: (0,1/8)
9. Vertex: (0,0). Axis of symmetry: y =0. Directrix: x = 1/16. Focus: (-1/16,0)
11. Vertex: (2,-1). Axis of symmetry: x = 2. Directrix: y =-3. Focus: (2,1)

13. Vertex: (-1,4). Axis of symmetry: x =-1. Directrix: y = 3. Focus: (-1,5)

15. (y=1)* =—(x-3) 17. (y=3)> =12(x-2) 19. x* =4(y-3)

21. At the focus, (0,1) 23. 2.25 feet above the vertex. 25.0.25 ft

” (L,i} (—_1,—_2) 2. (.2) 6.2} (3.2} (-3.-42)
V3B BB ’ ’ ’ ’

31. (2v2,8) (- 242.8)

(B BB BB

35.(-64.50476622, 93.37848007) = (-64.50, 93.38)
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Section 9.4
1. e=3. Directrix: x =4. Hyperbola. 3. e=3/4. Directrix: y =-2/3. Ellipse.
5. e=1. Directrix: x =-1/5. Parabola. 7.e=2/7. Directrix: x = 2. Ellipse.

20 1 3

T 5cos(0) Hor=— O sin(0)
cos 1+ —sin( )
3
Bor=—o
1 —sin( O)

15. Hyperbola. Vertices at (-9,0) and (-3,0)
Center at (-6,0). a= 3.c=6,s0b= V27

2

x+6)* ¥ _

9 27

17. Ellipse. Vertices at (0,3) and (0,-6)
Center at (0,-1.5). a=4.5,c=1.5, b=4/18
R O B

18 20.25
o
19. Parabola. Vertex at (3,0). p = 3. \f
y? =—12(x-3) |

21.a)
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b) d(Q,Ll)ZX—(—p)=X+p, d(QaLz):p_x
©) d(Q.F})=ed(Q.L)=e(x+p). d(Q,F,)=ed(Q,L,)=e(p~x)
d) d(Q,F{)+d(Q,F2):e(x+p)+e(p—x)=2ep, a constant.

e) At Q= (a,0), d(Q,E):a—(—c):a+c, and d(Q,Fz)za—c, SO
d(0.F)+d(Q.F,)=(a+c)+(a—c)=2a

Combining with the result above, 2ep =2a,s0 p = 2.

f) d(Q,F,)=a—c, and d(Q,L2):p—a
d(Q,Fz)_ w2°C_,

=e .
d(Qa Lz) p—a
a—c=e(p—a). Using the result from (e),

a
a—c=e¢e ——a
e

a—c=a—ea
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