34.  A=d4n?

rA) = \/%; ris the radius for a sphere with a given
surface area.
35a. f(x) =~ 23.96(1.02)*

b. f(85) ~ 23.96(1.02)%° ~ 129.2
About 129.0 million gal will be used.
¢. 23.96(1.02) = 50
1.02% =~ 2.087
X =~ 37
The temperature is about 37°F.

CHAPTER TEST é .

1a. h=—4.9f + 620
Height of Falling Stone

00 &

DN
(=3
<

B

u
o
[=1

EN
[=3
=

.

w
P=
S

Height (m)

N
=3
S

=
I=1

2 4 6 8
Time (s)

b. The cliff is h(0) = 620 m high.

c. h=—4.9(10)° + 620 = 130
The stone is 130 m high after 10 seconds.

d. —4.9f + 620 =0
—4.9f% = —620
? ~ 126.53
t=~11.25
The stone will hit the ground in about 11.25 s.

2. Using a graphing calculator and quadratic
regression, h(t) ~ —1.62t> + 4t + 1 or
h(t) =~ —1.62t% + 4t.

3. 5 4.
J

o

P . O WS, B 1)

212

=

o
<
N

o
<
it

a2 10 —4f -3 54

2.
Z

4 /
A 4 Y
7. (f—g)4) = fi4) — g(4)
= (4(4)2 = 9) — (2(4) +3)
=55— 11
=44
8. f(3) =43 —9 =27
9(27) = 2(27) + 3 = 57
g(f(3)) = 57
9. (fg)(5) = f(5) - g(5)
= (4(5)2 = 9) - (2(5) + 3)
=91.13
= 1183

g 9(x)
10. {— ==L
0 (f)(x) 70
_ 2x + 3
4x* -9
2x+ 3
(2x + 3)(2x — 3)
T x—3
1. P(c) = (1 + 10%) + 150% « ¢ = 1.65¢

where x # i—g—

12. y=12 - 5x r1(x)=:_i_;13_
x=12 -5y .
Sy=12 - x D:R’

_12-x RB
y=—=% it is a function

13, yle?d, gl =12 -

__10 D: x| x # OF;
y+4 Ri{y |y # -4k
x(y +4)=10 it is a function
_10
y+4=—
_10
~7.m.4 i
14, (X+25) y=+V2x -5
D: {x]x=0}
5)2
X:..(_y.j...z...z_ R:R;
it is not a function
2x=(y-&-5)2
+V2x=y+5
:t\/?_,—5:y

15a. P(x) = 128,800(0.959)"

b. P(20) = 128,800(0.959)%° ~ 55,949
The average sales price is $55,949.
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7-5 COMPOUND EVENTS
34.
35.

36.

37.

38.

Each coupon offers only 1 discount.
P(10% U 15%) = P(10%) + P(15%)

1,1_5
=3t3%%
P(red U 5) = P(red) + P(5) — P(red N 5)
=264 _ 2 _ _7_
52 52 52 13
P(club U heart) = P(club) + P(heart)
52 52 2

P(passed U male)

= P(passed) + P(male) — P(passed N male)

1.

2.

_170_120 80 _ 7
300 300 300 10
CHAPTER TEST
6.4.8=192
The mannequin can be dressed in 192 ways.
8!
Py= —
83T B3
=87 .6=336

10.

CP(TT) =

. Replacing the first letter means that the occurrence

. Not replacing the vowel means that there will be

There are 336 ways to award first, second, and third
places.
301
3'(30 3)
_30.-29.28
3.2.1
P(4 jacks, queens, or kings)
=3.4

3003

= 4060

52Ps
3

= 570755 =~ 0.000011

6
70

3
10

of the first selection does not affect the probability of
the second selection. The events are independent.

1 1 1
P(D, then J) = =5 ' 56 = 576

fewer vowels to chose from, affecting the probability
of the second and third selections. The events are

dependent.
P(vowel, then vowel, then vowel)
5 4 3 _ 1
T 76 25 24 260
2 1
P(CUeven) =~ 5=7%

P(odd U multiple of 3)
= P(odd) + P(multiple of 3)
3,3 _2_4

37373779

expected value

— P(odd N multiple of 3)

- ?L%) +1(55) + 2zp) + 3lz5) + ()

228

11. The total number of students voting is 349.
Calculate joint relative frequencies by dividing
each entry by the total number. Then add each
row and column to calculate the marginal relative
frequencies.

Plays a Sport
Yes No Total
9 _ |75 _
Aardvark | 349 349 7 | 0.241
0.026 | 0215
35 56
Fruitbat | 349~ | 349~ | 0.260
Mascot o 100 0.160
_ | 123 _
Plankton WN 348 T | g.498
0.146 | 0.352
Totai 0.272 | 0.727 1

12. The marginal relative frequency for the row with the
condition “Fruit bat” is about 0.260, or 26.0%. Out of

these, about 0.100, or 10.0% also play on a sports

team. The conditional relative frequency is %ng—g =
0.385, or about 38.5%. '

The marginal relative frequency for the column

with the condition “Plays a Sport” is about 0.272, or
27.2%. Out of these, about 0.100, or 10.0%, also
voted for fruit bat. The conditional relative frequency

is %—%% = 0.368, or about 36.8%.

The marginal relative frequency for the column

with the condition “Plays a Sport” is about 0.272, or
27.2%. Out of these, those who did not vote for fruit
bat are 0.026 + 0.146 = 0.172. The conditional

0.172 _
0575 0.632, or about

13.

14.

relative frequency is
63.2%.
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8-7 FITTING TO A NORMAL DISTRIBUTION
23 z=13-17T _ 4

; “At least” indicates > so the area

to the right of z is needed. The probability is 1 —
0.16 = 0.84.

24. 7z = 83277 = 1.5; “At most” indicates < so the area
to the left of z is needed. The probability is 0.93.
25. 7= 69277 — 2andz= 75277 = —05. Use the

area to the left of both z-values, then subtract the
overlapping part. The area to the left of —2 is 0.02
and the area to the left of —0.5is 0.31. Subtracting
yields a probability of 0.31 — 0.02 = 0.29.
425-400 _ 4.

25
area to the right of z. The probability is 1 — 0.84 =
0.16.

27. 7 z_:i@:ggg: —05.

Use the area to the left of both z-values, then
subtract the overlapping part. The area to the left
of —2 is 0.02 and the area to the left of 0.5 is 0.69.
Subtracting yields a probability of 0.69 — 0.02 =
0.67.

375-400 _

26. z= “‘Greater than” means using the

oandze 412.5;400

28. z == —1; “Less than” means using the
area to the left of z, so the probability is 0.16. z
=i§92:5@9= 2; “Greater than” means using the

area to the right of z, so the probability is 1 — 0.98
= 0.02. Because P{A or B) = P(A) + P(B), then the
probability that x < 375 or x > 450 is 0.16 + 0.02 =
0.18.

8-8 ANALYZING DECISIONS
_1 2 1 20 =
29. EV= (1) + £(2) + 5(3) + 5(5)= 3

_1 3 1 1 e -
30 EV=2(1) + (2) + 5(3) + £(6) = 25

31. EV= 26%- cents;
There are 3 possibilities for the two coins: a quarter
and a dime, a dime and a nickel, or a quarter and a

nickel. Each is equally likely, with a probability of

Using the total value for each pair of coins: EV =
(0.35) + %4(0‘15) + %_(0.30) =262,

3
i
3

3

CHAPTER TEST ¢

1

1. minimum: 0 first quartile: 0.5
maximum: 63 third quartile: 30
median: 2 IQR: 29.5

® @@

0 B o e e e
0 10 20 30 40 50 60
2. No; mean =~ 15.6; standard deviation =~ 20.5;
3 standard deviations above the mean = 77.1,
and 77.1 > 63.

251

10.

1.
12

13.

. 12; the mean decreases from 104.4 to 96.7, and the

standard deviation increases from =~ 10.6 to =~ 27.5.

. (3x + y)4

= 4Co30)Y° + 4C(30)%" + ,C,3%)%
+ G430 "% + ,C,(30%*

=181 +4.27y + 6932 + 4.3 + 1.4

=81x* + 108x% + 54x%% + 12xy° + y*

. P(2) = 14C,(0.15)%(0.85)®

~ 0.28

. P(at least 2)

=1-P0or1)
=1- [,000(0,15)0(0.85)*0 + 1061(0.15)‘(0.85)9]
= 0.46

S o X x=62

30 372
. Since it would be unethical to risk the respiratory

systems of participants in an experiment, an
observational study would be the best way to study
this topic.

. Since the machine is unlikely to cause any damage,
an experiment is acceptable.
_0.161-0.17 _ . =
z..___m_—~ 2.12; Because ~2.12 > 1.96,
\/50

there is enough evidence to reject the claim.
simple random

Because p + o is the mean plus one standard
deviation, this can be represented by a z-value of 1.
“Less than” indicates finding the area to the left of
the z-value, so the probability is 0.84.

5 5 5 5 5
EV = (1) + 55(=1) + 55(4) + =5(=2) + 25(-=6)

5 5 _
+ 5(13) + (~4.5) = 0.6875
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60.

61.

62.

63.
64.

65.

_1 -9 _
r__§<1.a1_.3_1_3.
_ 3 _3_9_
S_?.—7~7_4.5
3 3
_3 _ 3y _ 21
r—§<1.a1 7(.5.).. =
2 21
_ 5 _ F _ 21 _
8_1_3..—7_—7_—10.5
5 5
SRRRPTY S W E O P
a, = 1)(5.1_)__8.1_ _8_.‘ 8|<1
1 1
S=_8 _8_1

r:% > 1. So, no sum exists.

Base Case: Prove itis true for n = 1.
2'=2"t"_2=2

Thus, it is true for the base case.
Assume it is true for a natural number k.
Thus, 2+ 4+ .. +2K=2K+1_ 2
Look atn = k + 1.

2+ 44 . 42K 4 ok+T

=2Kk+1 _ 24 2F*+ 1 (By Step 2)

_ 2(2k+ 1) _92

ok+2 _ 5

pk+N+1 _ o

Thus, by induction, 2 + ... + 2" =2"*" _2
Base Case: Prove true forn =1
1
-1 _ 5 —1
= =1.
5 4

Thus, it is true for the base case.
Assume it is true for a natural number k.

k
Thus, 1 +5+4 .. +51=5 4”1
Lookatn=4k+ 1.
14 .. 45Tkt

K
:5 ~1+5k

4

551 _ 4(5)
B S
5K 4y -1
A
4+ 151
=
_5(5) 1
=20

5k+1 -1

A

Thus, by induction, 1 +5 + ... + 5" ' =

|
4

281

66. Base Case: Prove itis true forn = 1.
1 — 1 _1
419 -1 2+1 3
Thus, it is true for the base case.
Assume it is true for a natural number k.

1 1 k
Thus,§+ +4k2__1_2k+1
Lookatn =k + 1.
-13-+,..+ 21 + 12
4k —1 4k + 1) -1

k 1
= +

Zk+1 0 Atk + 1)? - 1
__k 1

2k+1 " 4k 4 8k +3
-k . 1

2k+ 1" @k + N2k + 3)

k(2k + 3) 1
TRk N2k ¥3) T Ck+ 12k + 3)

2K+ 3k+1

T kT N2k + 3)
_@k+ )k + 1)
Tk KT

k41

T2k¥3
_ k41
T2+ N+ 1
Thus, by induction % + e F L 4

4n2_1=2n+1

67a. a, = 9.r=0.85.Thus, S= > 9(0.85)
k=1

b. 0.85 < 1. Thus, this is an infinite converging
geometric series. So:

& 9 9 _60ft

TT-7"1-08 015

1.
n n—4 ap
1 (1>~ 4 -3
2 (2)°- 4 0
3 (3)%- 4 5
4 44 12
5 (5)°— 4 21
2.
n %an _4—8 an
1 Given 48
2 24 -8 16
3 88 0
4 0-8 -8
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-~

10.

11.

12

13.

14.

15.
16.

. This a geometric sequence with r

| 5 | (4-8] -1z |

. This is an arithemetic sequence, with

d=-2—(-4)=2

Thus,a,=—-4+2(n—1)=—4 +2n -2 =2n — 6.

18 _ 1

54 3
1\n - 1
ap = 54(.3.)

- 5(1)° + 5(2)° + 5(3)° + 5(4)°

=54 40 + 135 + 320 = 500

=D D2 + =13 E) +

EN4T@) + (18T E) + (18T 6) +
(- +'@)
=1-24+3-4+5-6+7=4

.d=-13~(-19)=6.a, = —19.

Thus, ag = —19 + 6(9 — 1) = 48 — 19 = 29.

.(5-2)d=5-11.6=-6.6.50, d= —2.2.

ay=a,—d=116—(—22) =138
ag=138-22(9 - 1)=138-176= 38

. 3d =65 — 125 = —60. Thus, d = —20.

So, the next terms are 125 — 20 = 105 and
125 — 2(20) = 85.

d=7-4=3a,=4 S0,ay =4+ 3(20 — 1) 61.
/
Sy = .9.0(4"‘r 61 ): 20(.53) — 650.

2 2
a;=—9(1)+8=—1.a,,=—9(12) + 8 = —100.

(*1-100)__ (401)_“
2= 12l =5 = 12| =522 = 606

a;=16.d=2.4a,, =16+ 2(12 — 1) = 38.

Il
-

16 + 38 54
S = 12(——-??-——): 12(-—2—) = 324.
3
_ & _ _ 3 .
r__é_m4.a1__»2_g.‘..80.
53-‘6‘3 3
_ 10 —1 _ 9 _
aqp = _25_(4) = 55'6"(4 ) = 3072
_95_8_
r“?};{“"g""‘i
a,=2 =a4*" " so 31:31;2..
1 10-1_ 47 _
ap= 32(4) 75 = 8192
Vab = v4 .25 =+/100 = 10
1
rz_z..n::G.a1_2

282

17.

18.

19.

20.

116
3=21_<§) =8
1-1 6
2
r=-%a=250n=6
~(=)
S =250(— =/ |=208.32
5

a; = 1000. r = 1.05. a,, = 1000(1.05)'%
= $1628.89.

3 1-1,0510)_
Sip= 1000(m5. = $13,206.79
~_100_ _1]_1 .
r= 500 = " 2I<1,sothesumex1$ts
S=_200 _ 200 _400 _ 4337

4 _ (- 3 3

(2 2

7 14

r=g er1=—;r
14 14

S:.__.._..8 > = = 14.

1--§ 5
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Answers to Final Review: Chapter 10 (ID: 1)

1 10;3,4) 5 3 7 9
2) 5.39; (-1,—) 3) 583, (——,——) 4 3,3, —
2 2 2 ) 2)
5) y=8x+65 6 1 20 7 Q
y=—_x + 17 Center: (0, -2)
3 3 Vertices: (5, -2)
(-5,-2)
4 Co-vertices: (0, 2)
(0, -6)
D /’*‘\ Foci: (3, ~2)
TR )\ x (3,72
N Y
NS v
3) 9)
Y Center: (~1, 0) g Y Center: (-1, 3)
Vertices: (4, 0) P Vertices: (4, 3)
(~6,0) (~6.3)
4 Co-vertices: (-1, 3) 174 .4 ) Co-vertices: (-1, 7)
o of (-1,-3) 3| (-1,-1)
< " N =\ rFoci: (3,0) Foci: (2, 3)
ER g ~zJ 1) 8  (-5,0) -8 -6 —a\;.:/ 4 x (43
10) ~2)? +10)°
iiy Center: {0, §) 11) (XA - ) + (y ) =1
Vertices: (0, 5) 144 169
L (0, -5)

Co-vertices: (4, 0)
(-4,0)

6 3y 03

N\
) Foci: (0, 3)
/

/

(x-9° (=107

12) 1 13) 1 14)
100 144 16 25 36 100
-1)° +2)° 16)
15) (-1 2 4 Vertex: (6, )
16 25 . Focus: (6, 4)
) Axis of Sym.: x=6
j Directrix: y=6
1/ >
£ pH P / X
17) 1
; Y Vertex: (-3, 4) 18) "—(y - 10) = (X - 5)2
Focus: (—3, 3) 5
- Axis of Sym.: x = -3
/e Y Directrix: y=35
</ N >
6 -#i-2 4 x
A\
\

© 2012 Kuta Software LLC. All rights reserved. Made with Infinite Algebra 2. -4-



19) Ly-g)=eary 20 br#9=l-3)

21) -2(y-9) = (x-8)?

22) 23)
ST Y Center: (1, -2) Center: (2, ~1)
Radius: 2 Radius: 4
4 4
l AT N
8642/ N4 X TR T 7 b ;
& A
T \¥
kK N

24) (x-6)*+(y-13)* =4

27) (x=13)*+(y-12)*=25

25) (x=16)*+(y+12)*=1
28)

Y Vertices: (0, 5)

XY T ©,-5)
< = Foci: (0, 5+2)
4 (0, -5~/2)
<2 Asym.: y=x
N - y=-x
i e e \\: 4 X
//r ~{: N \.\\
Y
29) 2 2
J)’ Vertices: gi,‘OZ)) 30) '% - %)Z =1
‘\ - / Foci: (\/g, 05 ” o
\ 4 / (~\[§, 0)
\\3 Asym.: y=2x
. b y=-2x
R AV r
7N
87
- (x-6° (y-1)* 1 32) (2,10) 33) (-9, -10)
100 25

34) (-1, 10), (=7, 10), (=1, —4), (=7, —4)
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35) (2,7), (2, -3),(~1,9), (-1, -5)

26) (x—10)*+(y+13)*=9



