SELECTED ANSWERS

Chapter1

Activity 1.1 Exercises: 1. a. Weight isinput, and height is
output. ¢. Height isinput, and weight is output.

3. a. Yes, for each numerical grade there will correspond
only one letter grade. b. No, for each letter grade there
may correspond several different numerical grades. For
example, an A may be based on 92% or 94%. 5. a. Yes,
in this table each elevation is paired with only one amount
of snowfall. b. Yes, in thistable each quantity of snow is
paired with one elevation. 7. a. Yes, each input value has
only one output value. b. No, theoneinput 5is paired
with four different outputs. 9. a. Theinputisx, the out-
put is g(x) or y. The function nameisg, y equals g of x,

c. Theinputis6. The output is 3.527. The nameisf, f of 6
equals 3.527, e. Theinput is price. The output is sales tax.
ThenameisT. Salestax isafunction of price.

10. a. 1600; 2400, c. f(6) = 2400;

Activity1.2 Exercises: 1. xistheinput, h(x) isthe output,
histhefunction, h(x) = 0.08x. 3. f(2) = —1,
f(=3.2) = =114, f(7) = 1.2832, f(a) = 2a — 5,

5 f(2)=4,1(-32)=4,f(7) =4, 1fa =4

7. 9. a. Thedistancetraveledis 3 times

the number of hours| have hiked.

10 0.1

b. Theinput ishours. The output is
20 0.05 . .

distance. d. h(t) isthe dependent
i variable since distance is the output.
40 0.025

f. h(7) = 3(7) = 21.(7, 21),

h. The practical domain depends on the individual and is
probably real numbers from 0 to about 8. Using this do-
main, the rangeisreal numbersfrom0to24. 10. a. The
domainis —2 = x = 3,andtherangeis—1 =y = 2.

¢. Thedomainisall real numbers. Therangeisy = 0.

11. a. domain{—2,0, 5, 8}, range{4, 3, 8, 11};

12. a2 0=C=100; b. 32=F =212

Activity1.3 Exercises: 1. a. 3.7,6.4,9.1, 11.8,

b. f(2500) = 7.75inchesof snow, c. f(—2000) = —4.4
It has no meaning in this context. —2000 would mean 2000
feet below sealevel, but —4.4 inches of snow is not possible.
d. Xmin = 0, Xmax = 5000, Ymin = 0, Ymax = 15,

e. Yes, any vertical linewill intersect the graph no more than
once, f. increasing, g. Itisthesame, 7.75; 3. a. 7238;
11,494, 17,157, 24,429, c. The practical domainis

0 =r = 25. Thepractical rangeis0 < h = 65,450,

e f(r) = %w—rg’, g.

i. Using the vertical linetest, | can seethat no vertical line
crosses the graph more than once. The graph represents a
function.

4. a. W

b. The graphisahorizontd line;
5. a. Thisisafunction.

b. Thisisnot afunction.

6. Xmin= —9, Xmax = 9,

\ Ymin = —254,000,

Y max = 54,000

answers may vary

/'
4

P

How Can | Practice? 1. a. Yes, because for each point total
thereisonly one grade. b. Yes. For each numerical grade
in the table, there is one value of total points.

c. f={(432, 86.4), (394, 78.8), (495, 99),

(330, 66), (213, 42.6)},

d. e f(394) = 78.8,

100

%0 o
80

60
50

Numerical Grade

30
20
10

50 100 150 200 250 300 350 400 450 500
Total Points

f. 78.8, g. f(213) =426, h. 42,6, i. n=330; 2. Thisis
afunction. 3. Thiscould be afunction, depending on how
activity level ismeasured. 4. Thisisafunction. 5. This
isnot afunction. 6. Thisisafunction. 7. Thisisnot a
function. The input —3 hastwo different outputs. 8. This
isafunction. 9. Thisisafunction. 10. Thisisnota
function. 11. a. ¢ = 120h, b. f(h) = 120h, c. 240,
480, 840, 960, 1320, d. $360, (3, 300), e. h = 5hours,

f. f(h) or cisthe output variable. Thisisthe variable that
depends on the number of creditstaken. g. histhe indepen-
dent variable. It isthe input variable. h. For each value of
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input, thereis one value of output, i. Assuming there are no
half-credit courses, the practical domain isal whole num-

bersfrom O to 11, depending on the college, j. The horizon-
tal axisrepresentstheinput.

1100

900

@ 700

500

300

100

1 45 7 1011
Hours, h

k. f(h)isafunction because the graph passes the vertical

linetest, m. $963; 12. a. p(3) = 13, b. p(—4) = —1,

c p(3)=8d p0)=7 13 a t(2) = -3,

b.t((-3)=18+9—-5=22; 14. a 48,59, 67, 73,75,

b. f(85) = 0.27(85) + 48.3 = 71. Thelife expectancy for

amaebornin1985is 71 years,

d. Thegraphisincreasing.
Itisrising to theright.

e. They arethe same.

C. G0

15. a. domain{3, 4,5, 6}, range{5, 8, 10}, b. domain

{0, 50, 100, 150, 200}, range { 19.95, 23.45, 26.95, 30.45,
33.95}, c. doman -3 =x=4,range—1 =y =3,

d. doman -3 = x = 3,range0 =y = 4, e Domainisall
real numbers, rangeisall real numbers; 16. a. Thenet
profit increases during the first two quarters of 1993. The net
profit then decreases for about 2.5 quarters, and then it
increases through the final quarter of 1994. b. The annua
income risesrather steadily for 3 years; in the fourth year, it
rises sharply. Then it suffers a sharp decline during the next
year. During the last year, the income recovers to about the
point it was originaly.

Activity 1.5  Exercises: 1. a. H = j = 0.1075
yearslyear, b. The median age of aman at the time of his
first marriage isincreasing at an average rate of .1075

yearslyear, 3. 2821 = L1 ~ 0,019 yearslyear;
5. a. It meansthat the median age of a man at the time of
hisfirst marriage is decreasing. b. 1910-1920,

1920-1930, or 1940-1950, c. The graph would go down

totheright. 8. a. 1o o0 = 43 new hotels/year,
b. Io=—1o2 = —117 new hotels'year, c. Therate of new

hotel construction increased from 1997 to 1998 then
decreased from 1998 to 1999. d. The graph is going down
to theright. The rate of new hotel construction is decreasing.

760 — 668 _ 92
9. & 1970 - 1960 E = 9.2 gallyear,

520 — 668
b. o0 — 106 = 30 ~ —493gal/yesr,
C. 303 199 = 5 = 250d/year,
d. 2882 = ?820 = % ~ —2.74 gal/year,
e. It meansthat from 1960 to 1999, the average fuel con-
sumption per year of a passenger car in the United States
decreased by about 3 gal/year.

Activity 1.6 Exercises: 1. a. yes, linear; m = 10,

b. no, not linear, c. yes, linear m = %9; 3. a. Yes, the

rate of changeisaconstant —3. b. No, between weeks 1
and 2 the dlopeis —5. Between weeks 2 and 3, the slopeiis
—4. c. Yes, theslope isOfor al pairs of points.

5.a m=U1=12-_6 b (0,5), c. f(x)=—6x+5
d. (20); 7. a Yes theslopelsaconstant.
b. m=30-30 _ =0 _ _o5fysec, c. Thejetis

losing altitude, d. (0, 3500), e h = —25t + 3500,

f. (140, 0); Thejet landsin 140 seconds. 8. a. (—1/2, 0),
b. (6, 0)
. . . 1 4
Activity1.7 Exercises: 1. a. y=5x—1, b. y= —§x+l,
6-(-3) 6+3 9 3 3
.m= ~ =T y=>"x+
d M= ey 2va 6 2V 2P
6=g(2)+b,6=3+b,b=3,y:gx+3,

e —5=3(2)+bb=-11,y=3x - 11, 2 a (0,35
The vertical intercept occurs where the input x = 0.
b, m= 40—-35_ 5
' 100 — 0 100
$0.05 per mile. ¢. ¢ = 0.05x + 35;
145 -75 _ 70 _
4i—2 2 35 mph,
b.d=35t+b 75=352)+b 75=70+b b=5
d=35t+5 4 a i.m=1 i (0, —2),iii. y=x-2,
C.i. m= —2,ii. (0,6), iii. y=—2x + 6
7.am=312"0_62 b (0,0, c c=62r
d. C = 27r, e Yes, wisapproximately 3.14, so 21 is
approximately 6.28.

= 0.05; The mileage charges are

3.a m=

Activity1.8 Exercises:1. a. y = 2x — 3, m= 2,(0, —3),
b.y=-x-2m=-10,-2,cy=5x—4m=3
(0-%), d. y=3x+2,m=3,0,2, e y=4,m=0,(0, 4

3. a y b. Thisisnot afunction. It
EEEE B R does not pass the vertical line
X2 test; ¢. x= —2; d. Thesope
is undefined.
=41= e. vertical: none; horizontal:
EEEE N R EEE (—=2,0); 5. a f(x)= 2000,
b. 2000, 2000, 2000;
C e,
53%%:3
yneyzsaee
Hres=1
d. Theslopeis zero. This means the fee does not change.
e. Thegraphisahorizonta line through (0, 2000).
6. a. 250w, b. 200d, c. 250w + 200d = 10,000,
d. d=21000-20 _ 553 e (40, 0); The maximum

number of washers| can purchase is 40.



Activity 1.9  Exercises:

1 a y b. (Answerswill vary.)
Yes, the points are very
closetoaline. c. f(x) =
2.299x — 0.761,

i d. 22.229, e. 56.714,

12 115 ]:’877

f. f(10) is more accurate; 10 is within the given data. 25 is
not. f(10) usesinterpolation. f(25) uses extrapolation;

2. b. f(t) = 1.150t + 8.579, c. Theslopeof thelineis
1.150. This means that the average debt per personisin-
creasing at an average rate of $1150 per year. d. The
regression line predicts an average debt of $13,179 in 1990.
Thisis 179 above the actual, 13,000, an error of slightly
lessthan 1.4%. e. $26,979, f. extrapolation;

How Can | Practice? 1. a. g(X) = 2x — 3,

b. h(x)=—-2x—3, c. x=2, d. none, e f(x)=—-2x+3,
f.y=—-2x, g y=2, h. none, i. none, 2. a. 28,40,
52,60, 68, b. yes, c. 4, d. ¢ = f(m) =4m + 20;

e ¢ f. Thisrepresentsthe
monthly charge. g. (0, 20);
ol a2 It indicates that theinitial
4 rental cost is $20.

h. (=5, 0). It has no practical

H ™ meaning in this case.

PEDPD DD DD

i. 65=4m + 20 or 45 = 4mor m = 11.25. | can keep the
graphing calculator for 11 months. 3. a. 1.5, b. 1.5,

c. s(t)isalinear function because the rate of changeis con-
sant. 4 m=2-8%=-1 5 m=-4 6 m=;
7.y=-7x+4;, 8 y=2x+10; 9. y=5;

10. x=-3;, 11.y= —%X—Z; 12. y=%x—3;

13. y 14. y

|
i

N did
N

2y
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17.a v b. y = 0.322x + 24.156,
c. y= 27.054,
d. y = 30.596;
- 101214 x
18. a. g= b. f(x)=0.728x+ 8.472,
28 1 . C. In1986, x = 9,
2 f(9) = 15.0%. In 2010,
20 x=33;f(33) =

32.5%, d. 1986 be-
causeit isinterpolated
from the data. The
2010 percentage was a
result of extrapolation,
which isusually less

i
N

©

Percentage of Elected Women Executives
=
=

o »

0O 4 8 12 16 20 24 28 32
Years since 1977

accurate.
Activity 1.10  Exercises:
1. a. Numericaly Graphically
x Vi Y, X y=oxs3
— 7 -
1 2 12 ] L
2 7 17 / T
3 12 22 I I A A O
4 17 27
Algebraically (substitution method)
y=2x+3 y=-Xx+6
2X+3=-x+6 y=-1+6
+ X + X y=>5
3X+3=6 The answer is(1, 5).
-3-3
=3
3=3
x=1
¢. Numericaly Graphically
y
.
0 -3 7 ARy
1 2 12 IRl
/
2 7 17
3 12 2 o X
4 17 27 V= 89x-13
fl L1
1M |
(2N

Algebraically (substitution method)
y=5—-3 y=5+7

Bx —3=5x+7
—5x — Bx
—3 = 7fdse

There is no solution.
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2.a s=172+ 15n, b. s=9.6 + 2.3n, c. intheyear
2012; 3. a. ¢ = 3560 + 15n, b. ¢ = 2850 + 28n,
c. n = 54.6 or 55 months, d. dealer 1's system,;

5 a
t, NUMBER | LIFE EXPECTANCY | LIFE EXPECTANCY
OF YEARS FOR WOMEN FOR MEN
SINCE 1975

0 77.01 68.94
25 79.66 73.94
50 82.31 78.94
100 87.61 88.94
75 84.96 83.94
80 85.49 84.94
85 86.02 85.94
86 86.13 86.14

b. 86 years after 1975, year 2061, the life expectancy for
both men and women will be 86 years. c. (85.8, 86.1),
d E=8610; 7. a 2=xy=4,b. 16 =y,x= —39,

c.y=21x=2d. 1= -3 nosolution;

Activity 1.1 Exercises: 1. a. X = =5, b. X = =2,
C. ‘71: X, 3.ay=5(@{5),b y=-3(@2 -3
5. a. 8x + 5y = 106

X + 6y = 24,
b. x= -6y + 24

8(—6y + 24) + 5y = 106
—48y + 192 + 5y = 106

—43y = —86
y=2
X=—6(2) +24=12
(12, 2) Each centerpiece costs $12, and each glass costs $2.
C. 8x + 5y = 106 8x + 5y = 106

—8(X + 6y) = —8(24) —8x — 48y = —192

—8x — 48y = —192

—43y = —86
y=2
X+ 6(2) = 24
X+ 12=24
X = 12,
d.

Interseckion
n=iz L W=z

Activity 112 Exercises: 1. (0, —3, 5);
5. a. dependent, b. inconsistent;

3. (-5,3,1);

Activity 113 Exercises: 1. | + w + d = 61,
3. C(A) < C(B); 5. 24,650 < i = 59,750;

7. x> =2 9. x<4
y y
[
2/ 517
= /
/
N /
o
7 T
7l
11. x= 8 13. x= —-04
y y
1
/
\
JiP
(—p.4, 08
> \ /
(8]0
1
\}
15, 1 <x<2
y
/
1l
(W)
=N
/

17. a. —14.25t + 598.69 < 200, b. t > 27.98; 28 years
after 1985, theyear 2013; 18. a. C = 5495 + 0.29n,

b. C = 39.95 + 0.49n,

C. 39.95 + 0.49n < 54.95 + 0.29n, d. n < 75;

19. a. 150 + 60n, b. 150 + 60n = 1200, c¢. n = 175
The maximum number of boxes that can be placed in the
elevatoris17. 20. 575 =w = 70;

21. a. —79.8 =F =134, b. —79.8 =1.8C + 32 =134

Activity 1.14  Exercises:
1. e 1.20 + .90(11) = $11.10;
3. a

2.5x X = 15,000
37,500 + 3(x — 15,000) 15,000 = x = 21,000
55,500 + 4(x — 21,000) x > 21,000

b. .= d. 23,375 books;
5. a f(x:876,54,321,0,1,2
0(¥:2,1,0,1,2,3,4,5,6,7,8;

f(x) =

Activity 115 Exercises: 1. a. 0.25cm,

b. [x — 8] = 0.25, C. «—tmmmtmmmp— 7.75 = X = 8.25;
4. a. ' '

X= —8orx=2,

165 170 175 180 185 190 170 = X = 180’

e, A —————— =25 < x < —15;

-30-25-20-15-10 -5 0

-8-7-6-5-4-3-2-1 0 1 2 3 45

C.

9. a. |x — 0.25| = 0.025, b. 0.225 = x = 0.275; accept-
able thickness of the sheet of steel

—— m—————
0.20 0.225 0.25 0.275 0.30



How Can | Practice?

1l a (4,9 b. (3,2
y y
4 Vi
XF2y+ 14
X+ y=1+3|, - 4
=X+ 5] - 71 |
32
- _ v §
R %1 13y=l6
P y.4
\ /T
c. (—4, -5 d. —2 = 6inconsistent;
y no solution;
[ /5kH4a=p
/
RERY.AP
J A 2x43y=]7
/7T,
A an
PLCRON

2.a (1, -4, b. (3,2, c. (—4,—5), d. inconsistent;

3. (1,5 -2; 4 y

of ol

s \
5. a x=1lorx=—-3 —4t—F—=
b. 2/3 =x=10/3 2 10

0O 1 2 3 4

C. X>90rX<—4 <=—t——t=—
2

6. aa x=18 b. x> —6,¢c 1=x<5

7. a t+d= 80,050t + 0.75d = 52,

b. d=48,t= 32 c

8. a y=80+ 30x,y = 50 + 40x,

> o
140 130 200 4
200 210 7 4
260 290 1he j?
320 370 /

d. 3 hours; the total cost is $170,

e. x=3,y=280+ 90 = 170, f. | will use Towne Truck;
its graph is below World Transport for x = 6;

9. ay=2x, b. x=7y=14,z= 6, c. Itchecks;

10. a. -5<x=6, b. x< -50rx= 3,

c. 3=x<4; 11. a x= 1367,

b. 1034 = x = 1500; 12. a. |[x — 8| = 1.2,
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b. 68=x=92c |[x—8 > 12 d. x> 9.2o0r
X < 6.8;

Gateway Review 1. a. Yes, itisafunction. b. No, itisnot
afunction. There are two different outputs paired with 2.
c. Yes, it isafunction.

2. 20, 36, 44, 60, 76, a. Yes, for each input thereis one
output. b. Theinput isx, the number of hours worked.

c. The dependent variableisf(x), thetotd cost. d. Negative
values would not be realistic domain values. A negative
number of hours worked does not make sense. e. Therate
of changeis $8 per hour. f. Therate of changeis $8 per
hour. g. The rate of change between any two pointsis $8
per hour. h. Theredationshipislinear. i. f(x) = 8x + 20,
j. The dlopeisthe hourly rate | charge, $8 per hour,

k. (0, 20)isthe vertical intercept. The 20 represents the fertil -
izercost. 1. f(4) =8(4) +20=52, m. 8 + 20 = Q2o0r
8x = 720r x = 9; | need to work 9 hoursfor the cost to
equal exactly $92. 3. a. f(—2) = 14,9(—-2) = 10,

b. -6+ (=5)=—11, c. 24 — 16 = §,

d. 36(—2) = —72; 4. a. Thisrepresentsalinear func-
tion. The constant slopeis4. b. Thisrepresentsalinear
function. c. This does not represent alinear function.

d. Thisrepresentsalinear function.

5 a m= _94+_35=E—29=%4, b. mz%
cm=% 6.a y=4, b y=2x+5,
: c. —14=-3(6) + b,b =4,
L y = —3x+ 4,
e d. —2=2(7) + b,b = —16,
y = 2x — 16,
e x=2f. 0=-54)+bb=20y=—5x+ 20,
9. 16=4(2) +bb=8y=4x+8 h y=3x+5
y y=%2x+2;
EEEEEEEN
\(52

8. a. f(x) = 300,000 — 10,000x, b. m = —10,000. The
building depreciates $10,000 per year. c. (0, 300,000); the
original valueis $300,000, d. (30, 0); it takes 30 years for
the building to fully depreciate; 9. a. (0, —3), b. (0, —3),
c. (0, —3), d. Thegraphsall intersect at the point (0, —3).
e. Theresultsarethesame. 10. a. m = —2; (0, 1),

b. m=-2;(0,-1), c. m= —2; (0, —3), d. Thegraphs
arepardlel lines. e. The results are the same.

11. a m= -3;(0,2), b. m= =3;(0,2)m = —3; (0, 2),
c. m= —3; (0, 2), d. Thegraphsareal the same.

e. thedopes, f. the slopes and the y-intercepts,
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g. Theresultsarethesame. 12. a. (0, 150), (75, 0),

y ¢. Thedomain and range are al red
\ numbers. d. w(t) = —2t + 150,
o150 e. They are essentially the same.
f. Thevertical intercept is (0, 150). It
indicates the person’sinitial weight of
] 150 pounds. The horizontal intercept
(75, 0) indicates that after 75 weeks of
weight loss, the person weighs nothing.
g. Thepractical domainis0 =t = 15. The practical range
is120 = w(t) = 150. 13. a. f(x) = 25,

=Y

H

¢ T
D | D } D

b. y horizontal line through (0, 25),
” c. TheslopeisO.
f(x) =25
14. y
o
iy, N
,,7‘(
5
15.a (1500 if x = 10,000

f(x) = { 1500 + 0.29(x — 10,000)

2100 + 0.04(x — 40,000) if x > 40,000

b. Xmin = 0, Xmax = 50,000, Ymin = 0, Ymax = 3000,
Xscl =500

c. f(25,000) = 1500 + 0.02(15,000) = 1800,

d. x=66,250; 16. a. y = 1040x + 7900 or

t(n) = 1040n + 7900, b. 1040; the number of finishers
increased at arate of 1040 per year, c. (0, 7900); the
model indicates that there were 7900 finishersin 1994,

d. pretty well, e. 14,140, f. | used extrapolation because
| am predicting outside the original data. g. No, 2024 isfar-
ther from the data than 2000. The farther removed we are
from the data, the more likely our prediction isincorrect.

17. a. (3,-1), b. (—1,6), c. y

d. 4 = 4; thisis adependent

system. Any pair of numbers  \Nbsh
that satisfies one equation . ‘\ Np Sofitidn
satisfies both equations. \\i T

AN

AN
AN

18. x=450,y =075, 19. a. (0,1,2), b. (—3,1,0),
c. (05,0.25 -05), d. (12,7,9); 20. a. Itisagood
deal. b. Answerswill vary. | would not take advantage of
this. | don't give away many pictures.

21. a y b. increasingx > —2,
6 decreasing x < —2,
(S REr c. Thedomainisall real

numbers. d. Therangeis

y = 0. e. gisthereflection
through the x-axis.

f. f shiftsthe graph of y = |x| 2 unitsto theleft. h shifts the
graphof y = [x| 2unitsup. 22. a. x = 28or x = 18,

b. x=-50rx=—19, c. X=5o0rx = —3,
d. x=%0rx=1;
23. a. 23=x=27 b. x> —3orx< -7

23 27 -7 -3

—20 —16

=X=

3 3
3 9 6

9 _20 _18 _16
2 3 73 73

c.3<x<6 d.

24. a. |x — 453] =8, b. 445 < x < 461.

if 10,000 < x = 40,000,

Chapter 2
Activity 2.1 Exercises:
1 a
COLUMN 2 COLUMN 3 COLUMN 4

100 250 350
100 500 600
100 750 850
100 1000 1100
100 1250 1350

b. C(x) = 12.50x + 100,

C. COLUMN 2 COLUMN 3 COLUMN 4

3 2,250 292.50
6 4,500 585

9 6,750 877.50
12 9,000 1,170
15 11,250 1,462.50

d. R(x) = 0.13(750)(0.15x) = 14.625x,

e P(x)=2.125x — 100, f. 0 = x = the number of people
the banquet room will accommodate. g. Set P(x) = 0 and
solve for x, x = 47.06; 48 people must attend. h. Set the
profit equal to 500 and solve for x; 500 = 2.125x — 100;
X = 282.35; 283 must attend. 3. (f + g)(x): 4, —6, 1, 6,
2,8 (f—g)(x):2, —4,-1,8, —4,0; 5 a 5 — 2,

b. ¥+ 3x—8, ¢ —x+ 30, d -3¢+ 8 — 3,

15x — 15, f. 11, g. 5%° + 5x — 9,

—6x2 + 15x — 4, i. —5x + 25, j. —33x — 10;

a H—x b &% —5x—09 c 3+ 4

4% -5+ 3 9 a 1,-9 -11,-5931,

(f — g)(x) = X* + 5x — 5, c. Theanswers check.

ca~NToe



Activity 2.2  Exercises:

lLa=-x+1 b.=-x-5
fld f
T + g
4 5 -
5 X ! )
4 - 4 X
T
c. =x+5
(]
f
- g
2 = 7] X
2.a =2x—5 b. =-2x+1
f gff f
4 g 4
2 }
- 1 - T
g g
3.

Activity 2.3 Exercises: 1. a. (3x)(2x) = 6x%, b. 2x — 3,
. (2x—3)(3x) =6 — 9x; 3. a 50+

b. 7.50 — 0.05%, ¢. C(x) = (50 + x)(7.50 — 0.05x),
d. Thedomainis0O = x =< 50,

e f. C(x) = —0.05%% + 5x + 375,

o

/"‘d’_ﬂ_—
0. The graphs are the same.
X2 3x -5
X x3 3x2 —5x
3 3x2 9x -15

X3+ 62+ 4x — 15; 7. a. 6x% + 19x + 10,

b. 6x% — 19x + 10, C. 4x° + 5x — 6, d. 4x° — 5xX — 6;
9. a 9% —12x+ 4, b. 255> — 4, c. X* — 25, d. The
outer product and inner product are opposites. Their sumisO.
10. f(x) - g(x) = 2¢ — x — 3,
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b.
1 =3 =3

0
1
2
3
4

u A W N
w
-
N

¢. Answers may vary depending on the choices of x.

Activity 2.4 Exercises: 1. 7.29440445 X 1011;
3. a 3x10%, b. 45 x 10%,
c. 9,000,000,000,000,000,000,000,000,000,
9 X 107 i 6.35 X 108
d. 355 1 = 2 X 10 5. a 55 10%
b. 2797 x 10°% 7. 1; 9. 10; 11. @ 15 %;

-3 _ 3. -1.
17. X ° = vl 19. Sa2he

How Can I Practice? 1. a. x = 30, b. N = f(t) = 30 + t,
c. C=g(t) =20 - 0.5t, d. N = f(t): 30, 32, 34, 36, 38,
40; C = g(t): 20, 19, 18, 17, 16, 15,

e. R(t): 600, 608, 612, 612, 608, 600,

f. R(t) = f(t) - g(t) = (30 + t)(20 — 0.5t) =

—0.5t% + 5t + 600,

g. — h. $612.50 is the maximum
=5 | revenueif 35 couples attend.
ho may =00 | i. 35 tickets must be sold to
e I obtain the maximum revenue.
10 | 20 | 30 | 40

a3x—-1b —x+5¢c2¢+x—6,d 2 e 0
3X+6 3.a —3x+5 b xX*—x—5¢+ 95— 4,
0, d —x*—7x+ 14 4. a 5K — 2,

2% —2x— 8, ¢ —2x+ 12, d. 2¢ — 13x — 8,
52— x+ 2 5 a xt b x c 68 d xyz

. 108y°A, . —30a%% 6. a x° — 7x + 10,
AP+ 25x — 21, ¢ A% — 9, d. X+ ¥ — 11x + 10,
23+ X2+ 3x+ 2, f. =23 — Bx — 21,

1D — 2%, h. =X — X+ 3 + 2x — 1,

Ox% + 30x + 25, j. 4x2 — 28x + 49,

X+ 12¢% + 48x + 64, |. 25%° — 49; 7. a. 2650,
3025, 3400, 3775, 4150, b. f(t) = 75x + 2650, c. 1500,
2125, 2750, 3375, 4000, d. f(t) = 125x + 1500, e. 50,
50, 50, 50, 50, f. h(t) = 50, g. k(t) = 200x + 4200,

n
50

XTQOOTOOTO N

2875 1875 4800
3550 3000 50 6600
4000 3750 50 7800
4525 4625 50 9200

i. Itwill equal $10,000in2019. 8. a. 17, -3, —7,5, 33,
77, b. (f — g)(x) = 2 + 2x — 7, c. Theanswers check.
9.a 3 b 9dcidle2f. -6 g 4

ﬁl
h g i 56 0o 50 ke =28 1 e 10 a 10,080,000,
. | own approximately 0.2 of a square mile.

3.4339 X 10" cumi; 11. a. 2.75 x 10% 8.61 x 10/,

275X 10F _ 275X 10 _ 275 _ : o
- 8eLx10 — 86l — se1 — 320 or approximately 1in 3;

o 0o
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12 HBXIE _ 12X 18 — 2 x 10° = 2. The zero property

of exponentswasused. 13. a. A = 35 + 12x + X7,
b. (7 + 4)(5 + 4) = 99, or 35 + 12(4) + 42 = 99
99 — 35 = 64 . ft,, c. A= 2 for theumbrella
A=a(r+22%0or A= a1’ + 4xr + 4w,

Activity 2.5 Exercises: 1. a. g(2) = 200. Theradius of the
dlick is 200 ft. 2 hr. after the spill.

b. f(g(2)) = f(200) = 7 (200)? = 125,664. The area of
the oil slick is 125,664 sg. ft. 2 hr. after the spill.

c. f(g(10)) = f(1000) = 7 (1000)? = 1,000,0007 .
Thisisthe area of the dlick after 10 hr.

d. f(g(t)) = f(100t) = 7 (100t)> = 10,0007 t?,

e. f(g(10)) = 10,0007 (10)? = 1,000,000 . Theresults are
thesame. 3. = —18x* + 18x — 3, b. = —6t% + 6t + 2,
5. a L(x) = 0.99%, b. D(x) = 0.90x,

c. §x) = L(D(x)) = L(0.90x) = 0.99(0.90x) = 0.891x,
d. §500) = 0.891(500) ~ 446, e. D(x) needsto be
improved because the air bags fail 10% of the time, whereas
the seat beltsfail only 1% of thetime.

Activity 2.6 Exercises: 1. a. f(X) = 5280x,

b. f(5) = 26,400, c. g(w) = 12w,

d. g(26,400) = 316,800,

e. g(f(x)) = g(5280x) = 12(5280x) = 63,360,

f. g(f(5)) = 63,360(5) = 316,800; 5 milesis equivalent
t0 316,800 inches; 3. a. f(x) = x — 1500,

b. g(x) = 0.9x, c. g(f(20,000)) = g(20,000 — 1500) =
0.9(18,500) = $16,650. The price of a $20,000 car with a
$1500 rebate and a 10% discount is $16,650; 5. a. 8,
b. 4, c. 15, d. 2

Activity 2.7 Exercises: 1. a. f(—1) = 6, b. g(12) = 9,

c. f(x—3)=2x+2 d. g(2x+8)=2x+5;
3. f(g(x)) = x! g(f(x)) = g0xf) = —xI8; 5. a. 10,
1 1

b. 12, c. 4, d. 256, e. 1.903654, f. 4, g. —— = =,
V25 5

1 1_1 12 4
h. == == 7. a X2 b.x¥4
(Varp &9
c. (x+y)¥3 d. a9 a -4, b 0, c 3

10. a t="f(L) =27 (5)"% b. t = 6.28\/ 5 ~ 2.22 %c;

Activity 2.8 Exercises: 1. a. 7, b. 4, c. x, d. X;
2.a.h™t={(3,2),(4,3),(5,4),(6,5)},

b. h(3) =4 h i(h(3)) = 3,

c. h'}(5)=4 hh5) =5

> o A
2 0
3 1
4 2
2 3

b. No, because the input value 2 is paired with two
different output values, 0 and 3. c. No, the interchange of
the input and output values does not result in afunction.

5. a m=E-50 = 11512 b, You have 1.1512

Canadian dollarsfor one U.S. dollar. c. f(x) = 1.1512x,
d. f(3000) = $3453.60. If | have $3000 U.S., then | can
exchange it for $3453.60 Canadian.

e m= o022 ~ 08687, f. Youhave0.8687 U.S
dollars for one Canadian dollar. g. g(x) = 0.8687x,

h. g(6000) = $5212.20. If | have $6000 Canadian, then |
can exchange it for $5212.20 U.S.

i. f(g(x)) = £(0.8687x) = 1.1512(0.8687x) = X,
o(f(x)) = g(1.1512x) = 0.8687(1.1512x) = X;

Activity 2.9 Exercises: 1. a. P = f(S) = 0.05S + 250,

b. f(6000) = 0.05(6000) + 250 = 550. The weekly
salary for $6000 worth of salesis $550.

c. S=g(P) =522 d. g(400) = 2 2% = 3000.

A weekly salary of $400 means | sold $3000 worth of
merchandise. e. g(f(8000)) = 8000; 3. a. y Xx—4
sox=3y—4ory=f‘1(x)=xg4, b z=">"or
w=gix)=2z+4 c t=2ors=3

gand h areinverses. The graphs
of g and h are symmetric with

respect to theliney = x.

7.a g i) =% b y
C. Yes, becausethe i
graphs are reflections
intheliney = x.

AN

_1<6 + 4x> _ 3(°5™) — 6 ax
d.g =

3
Yes, because g~ (g(x)) = x.

9. a - b.

=S

\
\

11T
I\-v\
N

« €. Theareaof thesquareis

the input. The length of the
side of the square isthe output. d. Thelength of the side
of the squareisthe input. The area of the square isthe
output. e. Given thelength of the side, we can determine
the area of the granite top.

How Can | Practice? 1. a. f(—1) = —3, b. g(5) =

c. f(x+2)=(x+272%—4=x+ 4x
d. g —4)=x—-4+2=x-2
e f(®—4)=(—-4?2=x"—8¢+ 12

f.x=y+20ory=g Yx)=x-2



2.a f(-2)=-6,b.g(-1)=2 c g(—-2)= -2,

d. f(4+x—x2)=(4+x—x2)—4—x—x2

e =—xX*+9x—16f. x=y—4dory="f"Yx)=x+ 4
3.-1,3,2,1,0; 4 a x& b x%y c 324

d. 432x1%* e 25 f. —25 g 42 h. =8¢, i. —8x%,

. 125, k. 16, I. —3, m. EZ, n. 1.59, o. x2y4 p. X8,
q. I3, 5 a g(3d) = —2(3¢)° = —54,
b. f(—2¢%) = 3(—2x%)? = 128,
c
6

—

. g(48) = —2(48)° = —221,184;

ca S(Ax—1)=(4x—1?+ 44x— 1) — 1=
16x° —8x+ 1+ 16x—4—1=16x°+ 8x — 4

bt +4x — 1) =40¢ + 4x — 1) — 1=

532+ 16x— 5, ¢ x=4y — lory =T Y(x) = -4

7.a p(Vx+2) = \/)% b. c(3) =Vi+2

c. x=yory=px)=5 8{(64.(-97.1 -2,
(0,0} 9 f(gx) =f(*33) =2(*33) - 3=x
9(f(x)) = g(2x — 3) = & =21%38 _ y Because

areinverse functions.
) _ X - x—3

10.a.x=4y+3ory=f ( =

b. y ,—x  C Theinterceptsof fare(0, 3)
1f and (-3, 0). Theintercepts of
v f~Lare(0,—3) and (3, 0).
1/ —_=—" d. Theslope of thegraph of fis
=7 1 4. The slope of the graph of the
inverseisz.
/
e. y Jex
f
°lf
4 =
4= EaEa
,, 8

11. a. 41, 42.8, 44.6, 47,

b. 41 428 446 47
0 3 6 10

c. f7Y(x) =*55", d. The population will be 46 million
in 1998. e. The graphs are symmetrical about the line

y = x. f. The horizontal intercept of the function inter-
changed, isthe vertical intercept of itsinverse. The vertical
intercept of the function interchanged, is the horizontal
intercept of itsinverse.

HORIZONTAL INTERCEPT VERTICAL INTERCEPT

(=683, 0) (0, 41)
41, 0) (0, —68.3)

wlo

g. Function: m = 0.6; inverse function: m = 55 or
The slopes of the two functions are reciprocals.
h. The population will be 50 million in 2005.
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12 a. 421.98 euros, b. $428.02,
g(f(x)) = g(.007033x) = 1.2229(0.007033x)
= 0.0086007x,

o(f (60 000)) = 0.0086007(60,000) = $516.04;
13. x =314 a b="f(x) =V = g(b) = 10,
b. V = g(f(x)) = g(x*) = 10x%;

Gateway Review 1. 2% —2x—1, b. —=x® + 5x — 4

43 — 13x + 3, d. x> — 7% + 13x — 15,

-1+ 11, fo 24 - 5C + 4% + Tx — 4, 2. a 6%,
L1668y, ¢ =23, d. —10%°7F, e 98y,
~125¢33, g 2¢ h. 2,0, 1, . 2, k. —5x 8 =2
5, m. (-5)%(x3)° = —125x % = =&

x5 T(1/2) = y(B10)+(5/10) — y13/10 ¢ (2/3)3 — 2
a —20, b. 4x+1, c. f(3)—g(3)=16—(—3)
. (6x — 2)(—2x + 3)=—12 + 22x — 6,

= —12x + 16, f. g(10) = —2(10) + 3 = —17,
x==6y—2ory="fYx)=*%5% 4 a x*—4x+5
=3¢ -5+ 11x — 6, ¢. = 9% — 15x + 9,
.9(5)=3(5)—2=13 5. a 7, b 4 c 81,
3214, e 9, f. 32, g 1

. a f(x) = 2(0.01)x% = 0.02¢,

. g(x) = 4(0.004)(x)(3x) = 0.048%,

(f + g)(x) = 0.02¢° + 0.048x2 = 0.068x?,

I R G

0.08 0.19 0.27

— - oMo

>

19,

o pooooT @O 2ws

0.32 0.77 1.09
0.72 1.73 2.45
1.28 3.07 4.35
2.00 4.80 6.80

e. f(5) =0.50,9(5) = 1.2,(f + g)(5) = 1.70.

For abox whose baseis5in. by 5in., the cost of the top
and bottom of the box is $0.50, the cost of the four sidesis
$1.20, and the total cost of the box is $1.70.

7. a. f(x) = 12x + 300, b. g(x) = 25.95x%,

c¢. h(x) = 25.95x — (12x + 300) = 13.95x — 300,

d. 22 hats must be sold, because 21 hatsis not quite enough.
The solution was obtained graphically. e. f(50) = 900.
The cost of producing 50 hatsis $900. g(50) = 1297.50. The
revenue from 50 hats is $1297.50. h(50) = 397.50.

The profit from selling 50 hatsis $397.50. f. The profitis
the difference between the revenue and cost functions.

8. a. f(x) = 60(110) + x(110 — 2x),

b. f(x) = 6600 + 110x — 2x?, c. integers0 = x = 30,
d. f(15) = 7800. At regular price the cost is $8250, so the
savingsare$450. 9. a. —10, b. 41, c. 2, d. 5;

10. a. integers0 = x = 30, b. f(22) = 2864.40,

c. f(3.75t) = 150(3.75t) — 0.9(3.75t)% =

562.50t — 12.65625t%, d. Theinput variableist,

e f(g(4)) = $2047.50, f. 3500 = 562.50t — 12. 65625t2.
tisabout 7.5 hr. (determmed graphicaly); 11 a zy = X
ory =f Y(x) = 22 b. Thedopeof fisZ.

Thesopeof f1 isz. Theslopesare reciprocals.
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12. f(g() = f(7%) = —2(*5%) + 1 =x
o(f(x) = g(—2x + 1) = ¥=5

Since f(g(x)) = g(f(x)) = x, fand g areinverses.

=X

b. y c. fand g are symmetric
6 with respect to theline
4 y =X
EERER gy =15%
* o3 yEdox+1

13. a. Yes, theratio (change in cost)/(change in number of
tickets) isconstant. b. f(x) = 5.5x, c. Thecost of one
ticket is $5.50. This represents the Sope.

d. TOTAL COST NUMBER OF TICKETS

$11.00

$27.50 5
$38.50 7
$66.00 12

e g(x) = £x, f. Theslopeis2/11. The slopes are recip-
rocals. g. f(§x) = 5.5(5)x = x; 9(5.5x) = 4 (5.5x) = x.
The functions are inverses because f(g(x)) = g(f(x)) = x.

Chapter 3

Activity 3.1 Exercises: 1. a. toptable: 0.008, 0.04, 0.2, 1,
5, 25, 125; bottom table: 125, 25, 5, 1, 0.2, 0.04, 0.008,

R,

h(x) = 5

(RN RS

C.
BASE, b | GROWTH
OR DECAY
FACTOR

growth

x-INTERCEPT | y-INTERCEPT | HORIZONTAL | INCREASING OR
ASYMPTOTE DECREASING

none 0, 1)

increasing

[CIENT ]

decay none 0, 1) y=0 decreasing

3. a. Thegraph of f isadecreasing exponentia function
with a decay factor of %. The graph of gisanincreasing
exponential function with a growth factor of %. The graphs
of f and g arereflectionsin they-axis. b. The graph of f is
an increasing exponential function with a growth factor of
10. The graph of g isthe graph of f reflected in the x-axis.
c. Thegraph of fisanincreasing exponential function with
agrowth factor of 3. The graph of g is adecreasing expo-
nential function with a decay factor of % The graphs of f
and g arereflectionsin they-axis. 5. a. 24.948, 26.944,
29.099, b. 7.5,5.625, 4.21875; 7. a. Thedomainisall
real numbers, and therangeisy > 0, b. Thedomainisall
real numbers, and therangeisy > 0;

Activity 3.2 Exercises: 1. a. P = 148.0(0.9973)", b. Yes;
substituting 5 for t yields P = 148.0(0.9973)° = 146.01.

c. P = 148.0(0.9973)'? = 1433 million; 2. a. ii, b. i,
4. a. y b. For the same value of x, the
1/ / graph of gis3timesthe
doazd 0T distance from the x-axis than
4 the graph of fis.
5 a f(-2) =4, b. f(3) =6, c f(2) =48,
d. f(1.3) ~ 18.1886; 7. a. 2.5ppm,
b. 2.5,1.75, 1.225, 0.8575, 0.6003, 0.4202,
C. . 4 d. A(3) = 0.8575 ppm,
£ e. Chlorine should be added in
§§2 N\ A0 E 25007 14 days
g 1 \\\
% —— S
0 4

Days

Activity 3.3 Exercises:

1 GROWTH GROWTH DECAY DECAY
FACTOR RATE FACTOR RATE

1.02 2% 0.77 23%
1.029 2.9% P2 68%
2.23 123% 0.953 4.7%
1.34 34% .803 19.7%
1.0002 .02% 0.9948 52%

2. a. Bozeman: P(t) = 27,509(1.0196)',

Butte: P(t) = 32,370(0.9971)",

b. Bozeman: P(5) = 27,509(1.0196)° = 30,313;
Butte: P(5) = 32,370(0.9971)° = 31,903, c. The
population of Bozeman will be 55,018 whent = 35.7,
d. The populationswill be equal whent = 7.3;

4. a. P

300 7

P(f) = 120.6 - 1.0125¢
,

U.S. Population
(in millions)
\

0 10 20 30 40 50 60 70
Number of Years since 1930

b. The growth factor isb = 1.0125; the growth rateis
0.0125 = 1.25%, c. P(70) = 120.6(1.0125)° = 287.7
million. The prediction is alittle higher.

5. a. V(t) = 20,000(0.85)', b. The decay rateis

15% = 0.15, c. Thedecay factor is 0.85,

d. V(5) = 20,000(0.85)° = 8874.11,

f. The value will be $10,000 when
t = 4.3 years.

@, [rezomnwiEnw




Activity 3.5 Exercises: 1. a. A = 25,000(1 + 0'%145)‘“,

C. approximately 21.4yr., e. approximately 21.2 yr.;

3. a. A= 1900e%%2 = $2142.24, b. approximately
0.048\*

115yr; 5 a b= (1 + 12) , b. b= 1.04907,

C.r,= 4.907%:; 7. a. In1996, x = 9, 0
A =362 - %9 = 127.62 hillion dollars,

b. A a-362-c00x  C. Thevertical intercept is
2 7/ (0, 36.2). There was
57 y a8 $36,200,000,000 in holiday
2% o ',/ credit-card spending in 1987.
== B d. 1993 (x = 5),
S e. approximately 4.95 yr.;

X
2 4 6 8 10
Years after 1987

o

Activity 3.6 Exercises 1. a. Thefunctionisincreasing
becausein the model, b > 1. b. Itisagrowth rate:
r=b-1r=103-1=0.03=3%. c. Theinitia
valueis 397.4 thousand. According to the model, it isthe
population in thousands of Charlotte, North Carolina, in
1990. d. k= 0.02956, e. y = 397.4.e%, f. The popula-
tion of Charlotte will be 716.2 thousand in 2010 if the
growth continues at the samerate. 3. a. Theinitia value
is33 and isincreasing at the rate of 9.7%. b. Theinitial
value is 97.8 and is decreasing continuously at the rate

of 23%. c. Theinitial value is 3250 and is decreasing at the
rate of 27%. d. Theinitia valueis0.987 and isincreasing
continuously at the rate of 7.6%.

Activity 3.7 Exercises: 1. a. Thedataisnot linear. The
output seems to be increasing exponentially.

b. y C. Yes, the scatterplot
£ 1600 looks like an exponential
< 1400 .
27 1200 ' function.
52 0o d. C = 1553 - 1093,
£ o e. C=$919,550,000,000,
T ™ . f. Thegrowth factor,
1970 1975 1980 1985 1990 1995 2000 .
vear b, is1.093,

g. 0.093 or 9.34%, h. 1996 (t = 21), i. approximately
7.8yr.,, 3. a. thesetof al real numbers, b. the set of all
positive real numbers, c. y = a - b*ispositive for all
valuesof x. d. y = a - b*isnever negative. e. (0, a);

How Can | Practice? 1. a. C = 17,000(1.04)t,

b. The growth rateis 0.04; the growth factor is 1.04.

c. C = 17,000(1.04)° = 19,122.69, d. 14.5yr,;

2. a. Graphiisfunctiong, b. Graphiiisfunction h;
3. Graphi isfunction g becauseit is decreasing and the
only growth factor between 0 and 1 is 0.47 in function g.
Graphiii isfunction h because it is positive and increasing
with the growth factor of 1.47. Graph iii is function f
because it isthe only one that yields negative output.

4. a. 13.01, 33.18, 84.61, b. 1.26, 0.76, 0.46, c. 216,
7776,279,836; 5. a. y = 2(2.55)% b. y = 3.5(0.6),
c. y=1:(36)% 6. a f(0)=13; decreasing,
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b. f(0) = 0.6; increasing, c. f(0) = 3; decreasing;

7. a. Yes, b. The constant ratio is 2.5 or g

c. y=2(25)5 8. Plan1l: S= 22,000 + 1000x; plan 2:
S = 22,000(1.04)%, b. Plan 1: $22,000, $23,000,
$25,000, $27,000, $32,000, $37,000; plan 2: $22,000,
$22,800, $24,747, $26,766, $32,565, $39,621,

c. It depends. If | plan to be with the company less
than 10 years, | would take plan 1, because it takes plan
2 about 9 yearsto catch up. If | expect to be with the
company for along time, say 20 years, | would choose
plan 2, because by then | would be better off by more
than $6000 per year. 9. a. N = f(t) = 2”0,

b. N = f(8) = 26>%7® = 3.6442 thousand, c.

d. 14.6482 or about 15wk.; 10. a. top /

table: 6—14, 1—16, %, 1, 4, 16, 64; bottom
. 11 1

table: 64, 16, 4, 1, 7 167 64r

b.

¢. Row 1: 4, growth, none,
(0, 1), x-axis, increasing; row
2: 1, decay, none, (0, 1),

N x-axis, decreasing;

11. a. $415, b. 0.0118 or
1.18% per month, c. 1.0118,
d. f(x) = 415(1.0118)%,

N e. (0,415), f. Thisrepresents
theinitial balance on the card.
g. $466.65, h. With no payments, | exceed my credit limit
during the sixteenth month;  12. a. Theratiosareal 1.02,
b. 1.02, c¢. w(t) = 12.50(1.02)%, d. 2%, e. $14.94,

f. about 35yr; 13. a. A = 10,000(1.01)*%,

b. $18,166.97, c. approximately 6yr., d. A = 10,0006"2,
e. $18,221.19, $54.22 more than in part b;

14. a. b. An exponentia decay
model would better model
the data. The datais
decreasing, but not at a
constant rate.
C. y = 6.24(0.9795)",
d. 6.24(0.9795)° = 1.46
vear millionfarms, e. 0.9795,
f. 09795 =1 —r;r = 1 — 0.9795 = 0.0205, or 2.05%,
g. Thenumber of farmsis decreasing at arate of 2.05% per
year, h. 34yr;

W00=(" ¥ h-a

-
>

=t
~

=
o

Number of Farms (in millions)

1940 1960 1980 2000
1950 1970 1990

Activity 3.8 Exercises: 1. a. 5, b. 3, ¢. —1, d. —6, e O,
f.2,0 3 h 3i.0j.0 k. 51 -2 mo0

3. a logz9 =2, b. log; 11 = 3, c. log,27 =t

d. log,19 =3, 5. a x= 0512, b. x = 2.771,

C. X = —5.347;

Activity 3.9 Exercises: 1. a. X > 0, b. theset of al real
numbers, c. x> 1, d. 0<x<1 e x=1, f. x=10;
3. y=log,x; 4 a x>0, b. thesetof all real num-
bers, c. x> 1, d. 0<x<1l e x=1f x=¢

_ log (1000) — log (34,000)

5. ~ ;
: log (1 — 0.40) 6.9yr
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Activity 3.10 Exercises:

1 a b. It could very
well be logarithmic.
It increases more
slowly asthe input
increases.

I
S
S

w
R
=}

N
N
S

=
o
=}

©
=

Rate Per 100,000 People

0 5 10 15 17
Years since 1985

c. R=19.946 + 88.259Int, d. Yes, itisavery good fit,
e. 2010 is 25 years after 1985, so evaluate Rwhent = 25.
R = 19.946 + 88.259 In 25 = 304 per 100,000 population;
3. a. f(0) = 27in. Thisisthe pressure in the eye of the
storm.

b. P() ¢. Asyou move away from
the hurricane's eye, the
pressure increases quickly at

first and then more slowly.

)
o

€

IP(k) £ 0.48In(x 1) +|27|

)
>3

(in. of mercury)
\

N
~1

Barometric Pressure

X
5 10 15 20 25

Distance from Eye (miles)

Activity 3.11  Exercises: 1. a. log, 3 + logy 7,
b. logg3 + logz 13 = 1 + logz 13, c. log; 13 — log, 17,
d. logs x + loggy — logs 3 = logs X + loggy — 1;

3. a. == | b. Thegraphsarethe same. Thisis not
——"" | surprising because the log of a product
r e | 1S the sum of the logs.

5. a 7.4log(15) = 8.70r9cars, b. 9,13,21, c. The
sum of the sales from the smaller ads exceeds the sales from
thelarger ad by 1. d. Pretty close. 15 times 50 equals 750,
so | would have expected the sum of the sales from the
smaller adsto equal the sales from the largest. The error is
duetorounding. e. Forget about the giant ad. It isawaste of

4/ x3
money. 7. a. log, 245, b. log ;

c |n225224_|n@ d. lo

X% + 3x + 2.
°x2+ 6x+ 9

Activity 3.12  Exercises: 1. a. 111,700 arrestsin 2000,
b. Therewill be 50,000 arrests 9 years after 1990, or 1999.
3. a Yes b. A(t) = 352.65(1.006)',
In (52e5)
= In (1.006) ~ 116; 116 yr.
after 1990 would be the year 2106.
4. x= ||r1le4 ~ 3.81,

d. //
. 6. t = piron =~ 17.7;

Intersec ton
Hi16.036E8 Y=P0 oo

ct

8. x=1.881; 10. a. t = 8days,
b. 1Py = Pye 0% or t =02 — 19 dqys;

Activity 3.13 Exercises: 1. X = 25 =32

3. x=5"—-2=1262 5 x= 30317
7. m= 8.8 + 5.110g200 = 20.5;

9. [H"] = 10"2* = 0.00398 mol/l;

:7.89 - ) GROWTH X-INTERCEPT | y-INTERCEPT | HORIZONTAL | INCREASING
OR DECAY ASYMPTOTE OR
FACTOR DECREASING
©, 1) y=0

How Can | Practice? 1. a. log,16 = 2,
b. l0g;(0.0001) = —4, c. log, (57) = —4;
a 22=32b.5=110c10°%=.001 d. et =¢
ax=43%=Zbb=2cy=3
a —1,-050;1; 23
y d. (1,0), e x>0,
f. al real numbers,
g. They-axis(x = 0)is

T A~Awbd

e (X) = 10g4X

: = avertical asymptote,
- h. f(32) = 2.5,
1 [ 16 |20 i. x= 90.5;

5. a log,x + 2log,y — log, z,
b. 2logsx + 2logsy — logz z, c. logs x + 2 logg (x? + 4),
3

xVy
d. slog,x + 3log,y — 5log,z 6. a Iog—y,

Vz
3 x
b. logs (x + 3)° 7, c. log, yziz“; 7. a 9Y =176,

b. § - |24 = 0.4826; 8. a x~ 0.0067, b. x = 646.08;
9. a x =0y = 25789, b. x =17 ~ 155,
10. a. y

500 f(x) = 2090 + 630 Inx

000 —

500

=
=}
S

500
000
500

PR NN Ww

Per Capita Health
Care Spending ($)

X
1988 1989 1990 1991 1992 1993
Year

c. f(18) = 2090 + 630In (18) = 3910.93,

d. 9.38, which you round up to 10. The year is 1997.
e. 2090 + 630Inx = 3500, f. x = %% = 9.38,
Theyear is1997. It isthe same.

E
X

Gateway Review 1. a. %, %; 1; 8; 16; 64; 512,

b. 1) 100 = 8" ¢. Thefunctionisincreasing,
becauseb = 8 > 1,

d. al rea numbers, e. y > 0,
f. Thereisno x-intercept. The
5 ~ y-intercept is(0, 1), g. There
- = is one horizontal asymptote,
the x-axis, y = 0,

h. The domain and range are the same. The graphs are
reflectionsin the y-axis. f isincreasing; g is decreasing.

i. fismoved upward 5 unitsto obtain h.

j. x=8.y=logg x.
2

6

i 7

0

6 growth none increasing
% decay none ©, 1) y=0 decreasing
234 growth none 0, 5) y=0 increasing
0.78 decay none ©,3) y=0 decreasing
2 growth 2,0) 0, -3) y=-4 increasing



3. all reals all reals all reals x>0 x>3

y>0 y>2 y>-5 allreals  all reals

4. a. Thetableis approximately exponential. The growth
factor isabout 1.55. b. y=10-1.55% 5. a. 15,000,
15,225, 15,453, 15,685, 15,920, 16,159,

b. y = 15,000(1.015)%, c. y = $16,897; thisis reasonable
if you assume that 15,000 is a reasonable starting salary
and that the 1.5% salary increase per year remains constant.

@ sy
In(1.o1s) oY

6. a. A = 5000e>%5®) = $8410.14, b. t ~ 135 yr.;
7. a

d. x =109y 0152 =

10,000

8000

6000

4000

2000

Number of Multiple Births

0

0 1 2 3 4 5 6 7 8 9
Years since 1990

. It would be better modeled by an exponential model.
f(x) = 3061(1.112)%, d. 1.112, e. 11.2%,

f(22) = 31,635, g. approximately 6.5yr.; 8. a. 125,
.27,¢C 5, d. 25 e -2, f 4, g -3 h. 2

a. logg 36 = 2, b. log;y 0.000001 = —6,

log,= = —5; 10.a 3*=81 b 7° =1,
.104=0000L, d. el=e e g’ =y 11 a x= 3
.b=4cy=6d x=8 12 a -3 -2
-1,0,1,2

b. C.

o0 0O © T O T

5

T

12 L’S,,

d. (1,0), e x> 0, f. dl real numbers, g. It hasavertica
asymptote at x = 0. The function gets closer and closer to the
y-axis but does not crossit.

h. f(23) = 1.948, i. x = 52.416;

log (3)
log 15
14. a. 3log, x + logyy — (3) log, z,

13. a. ‘92 — 156, b.

a2 = —0.0435;

x\4fy
b. (3)(4log x + 3logy — log2); 15. a. log =",
3 _X. _log7. . _
b. Iog\/;, 16. a 3+ x = o5 x = —1.23,

b. 4x + 9 = 2% x = 1.75, c. X =~ 341.5;
17. a.  w c. 2.87744,

| . _ .
d. 2.319 = 5125 x = 24.9;

5

T

I Tt
18. a. New York, 18.98 million; Florida, 15.98 million,
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b. P
0
c
S |0
é Yal P_ = 15.98e:0235t
é pU e Joe
5 b — P = 18.98e005%
E L
> Pay
o iRV
o
o
-5 0 5 10 15 20 25

Years since 2000
Florida's population will equal that of
New York sometime in the year 2009.

Interrection
HIB.EEBELY _Y=2O.00447Y .

d. t = 19 years, Florida's population will exceed 25 mil-
lion in the year 2019.

Chapter 4

Activity 4.1 Exercises: 1. a. 9,4,1,0,1, 4,9,

b. y c. yes, d. 1, e Thedomain
isall real numbers. The range
isall real numbers greater than
or equal to 0.

\e{ A 3.aa=-2b=0c=0,
b.a=%b=0,c=3,
c.a=—-1b=51c=0,

d. a=5b=2c= -1, 5 a fopensupward;gopens
downward; both pass through (0, 0), b. Both fand h open
upward. c. hisg shifted up 2 units; both open upward.

d. Both f and g open upward. The low point of f is 3 units
below the x-axis; the low point of g is 3 units above the x-
axis. e. fopensupward with avertical intercept at (0, 1); h
opens downward with a vertical intercept at (0, —1); both
are symmetric with respect to the y-axis. 7. a. downward,
b. (0, —4); 9. a upward, b. (0,3); 11. a. downward,

b. (0,—7); 13. a. Thegraphofy = gxz iswider than the

graphof y = x?, b. Thegraph of y = x> would have a
greater output value.

bt dpdph

Activity 4.2 Exercises: 1. a. upward, b. x =0, c. (0, —3),

d. (0,-3); 3. a upward, b. x = -2, ¢. (-2, —7),
d. (0, —3); 5. a upward, b. x=—15, c. (—15,1.75),
d. (0,4); 7. a upward, b. x = 0.25, ¢. (0.25, —3.125),
d. (0,-3); 9. a (1,0),(6,0), b. D: dl rea numbers,

Rig(x) =6.25, c. x <35 d. x> 35 11 a (346,0),
(—3.46,0), b. D: dl read numbers, R:y = —12, ¢. x > 0,
d x<0;, 13. a (—1,0),(3,0), b. D: al rea numbers,
Rgx)=4,c x<1,d x>1 15 a (020),(10),
b. D: al read numbers;R:y = 0.8, ¢. x < 0.6, d. x > 0.6;
17. a. 149ft., b. 6.05sec., c. Itindicatesthe height of the
arrow when it isshot, d. The practical domainisO sec.

= X = 6.05 sec. The practical rangeis O ft.

= h(x) = 149ft., e. (—0.05, 0), (6.05, 0); the first hasno
meaning; the second indicates the timein secondsiit takes for
the arrow to hit the ground.
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19. a. (30, 200),

[ri=zez-tz0sezann

=z w=zin

b. x=—2 =12 =30,

C(30) = 200; the vertex is (30, 200), c. They arethe
same. d. minimum point, e. The cost of production is
minimized when 30 statues are produced. f. (0, 2000); it
costs $2000, even if no statues are produced.

Activity 4.3 Exercises: 1. x =60rx= —2; 3. x=9o0r
Xx=-5 b5 x=-1lorx= -1, 7. x=45
9. Xx=-3o0orx=1, 11l. x=70rx= —4;

13. a2 —2<x<6, b. x< —-20rx > 6

15. a. d(55) = 18L5ft.,, b. 0.04v? + 1.1v = 200;
v = 58 mph;

Activity 4.4 Exercises: 1. 6x°(2 — 3x3);

3. 2x(x? — 7x + 13); 5. (x + 3)(x — 2);

7. (X +5y)(x + 2y); 9. (6 + x)(2+ x);

11. (3x — 2)(x + 7); 13. 5b%(4b + 3)(b — 4);
14, x=3o0orx=2; 16. x=30rx= —2;

18. x = %orxz —4; 20. x=9o0rx= —2;

22. a. x 20 ft X

15 ft

X X

b. A= (20 + 2x)(15 + x) — 15(20) =

300 + 20x + 30x + 2x% — 300 = 2x* + 50X,

c. 2x*> + 50x = 168, d. X + 28 =00rx — 3 =0,

X = —28or x = 3; thesolution is 3 ft. —28 ft. makes no
sensein this situation.

Activity 4.5 Exercises:

1. a y

fod =[-d.05x7 + 28

I
1

/ \
\

=30 |-20 |-10 10 |20 | 30

b. (O, 28) represents the vertex or turning point of the arch.
C. X = 1+26.5; theintercepts are (26.5, 0) and (—26.5, 0), d.
Theintercepts arethe same. e. Theriver is approximately
2(26.5) or 53 ft. wide. f. No; the highest point of thearchis
28 ft. above the water.

g. —0.04x%> + 28 = 20, h. x = +14.14 ft. Place the pole

14.14 ft. to theright or left of thecenter. 3. x = —%;

5. x=0% Y12 _ 2370063 7. x="2%Y®_ 09,

or —219; 9. (0,0)and(~2,0) 11. (“4\/@, o) and

(1_4\/Lﬁ 0); 13. a. d = 2.5 million particles per ft.3
b. The minimum occurs a the vertex. r = 52 = 2 = 4 or

400 rpm; d = 2(4)? — 16(4) + 34 = 2 million particles per
ft.3 c. r = 11; 1100 rpm is the speed of the engine.

Activity 4.6 Exercises: 1. a.

b. h(t) = —15.9752t2 + 52.8875t + 2.5536,
(o Yes, the curve touches nearly every data

/\ point. d. al real numbersfrom 0 to 3.36

sec., e. rea numbersfrom O to 46.33 ft.,
f. Theball reaches 35 ft. on the way up after 0.81 sec. It
reaches 35 ft. again on the way down, approximately 2.50
sec. after it was struck. g. There are only two solutions, so
| gotthemall. 3. a. y = 0.086x> — 0.842x + 32.487,

b. approx. 650 ft., c. 0 = 0.086x> — 0.842x — 247.513;
using the quadratic formula, a speed of 58.8 mph requires a
stopping distance of 280 ft.

How Can | Practice?

1 VALUE OF a | VALUE OF b | VALUE OF ¢
5 0 0

3 =1l

W=

=7 1 0

2. a. downward, b. x

=0,
3. a upward, b. x =0, c.

c. (0,4), d. (0,4,
(0,0), d. (0,0); 4. a. down-

ward, b. x =1, c¢. (1,10), d. (0,7); 5. a. upward,

b.x=3c (3 -1), d. (0,0); 6. a upwad, b. x= -3,

c. (-3,0), d. (09; 7. a upwad, b. x=3, c. (3,3),

d. (0,1); 8 a (—20),(20), b. D:all red numbers;

Ry=4,¢cx<0,d x>0 9 a (20),(3,0),

b. D: dl rea numbers, R:y = —0.25, ¢. x > 2.5,

d. x <25 10. a (091,0),(—291,0), b. D: dl rea

numbers Ry =11, ¢c. x < —1, d. x> —1,

11. a. none, b. D: dl real numbers, R: y = 1.427,

c. x> 161 d x <161 12 (0.75, 26.125);

13. a. 9a%(a® — 3), b. 6x%(4x — 1), c. 4x(x — 5)(x + 1),

d. cannot befactored, e. (x — 8)(x + 3), f. (y + 5)%

14. a. 5,6.05,7.2,845,9.8, 1125, x = 1.2,

b. 6.75,6.16,5.59,5.04,451, —1,x = 0.8, ¢c. 0, —2,2,12,

28,50,x=2; 16.a x=12-12, b x=108,6.2,

C. X= —%,2; 16,2 —8<x<2 b x< —-8ox> 2

{ 17.a x=0,2, b. x=9,—-2,

c. x=3,1, d x=4,4,

e x=6—4,f.y=5 -3,

1 g a=3-2 h x=3-2

/ 18. a. 105ft., b. Using the calcula-

216 tor to solve —16t2 + 80t + 5 = 0,

t = 5.06 sec.,

c. —16t% + 80t + 5 = 101,

d. t = 2, 3; the ball reaches aheight of 101 ft. after 2 sec.
on theway up and 1 sec. later on the way down.

S| D
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19. a. 0 = x = 100,
b. h(50) = 0.01(50)?> — 50 + 35 = 10 m;
20. a. y

ST
AR ER-EE

b. y = —2.096x? — 2.25x + 9.038,

c. M d. Predicted values are very closeto the
actua values, e. —33.5, —181,

f. x = 4.330, —5.403;

Activity 4.7 Exercises: 1. 5i; 3. 6i; 5. 4i\/§; 7. %i;
9. -5+ 10i; 11. 3—2i; 13. 10 + 5i;

15 x = 1+ VB 17 y =1 35 19. 2red solu-
tions; 21. 1rea solution; 23. 2 complex solutions;
Activity 4.8 Exercises: 1. a. Length: 225, 200, 175, 150,
125, 100, 75, 50, 25; Area: 5625, 10,000, 13,125, 15,000,
15,625, 15,000, 13,125, 10,000, 5625; b. 125 ft by 125 ft;
C.1=250—w; d. A=f(w)=w(250 - w); e w=125;
f(125) = 15,625; f. w(250 — w) = 0,w = Oorw = 250
There can be no rectangle constructed with these dimen-
sions;, g. domain: 0 < w < 250; range: 0 < A < 15,625;
3. 4 mph north, 6 mph esst;

How Can | Practice? 1. 7i; 2. 3i\/5; 3. 11i; 4. i\/ﬁ;
5. 4iV7, 6.5V5; 7.4i; 8 Vii=1i;

9.4+ 3i; 10. -5+ 6i; 11. 6 — 4i; 12. —12 — 24i;
13. 5+ 10i; 14.i.a=3,b=-1,c= -7,

b? —4ac = 85; two real solutions; x = 1.70, —1.37,

ii. a=1b=—4,c=10b* — 4ac = —24; two
complex solutions; x = 2 + i\V/6, iii. a=2b= -5,

¢ = —3; b? —4ac = 49; two real solutions; x = 3, —0.5,
iv. a=9,b= —6,c=1;b> — 4ac = 0; onered
solution; x = %; 15. i. Thediscriminant is 0. The graph
only touches the x-axis indicating that thereis one, real
solution, ii. The discriminant is negative. The graph does
not intersect the x-axis, indicating that there is no real solu-
tion, iii. Thediscriminant is positive. The graph intersects
the x-axis twice, indicating that there are two real solutions;
16. a. (20 +x)(30 + 1.5x), b. A(x) = 1.5x? + 60x + 600,
c. 1.5x2 + 60x, d. 1.5(2)? + 60(2) = 126 ft2,

e 15x%+ 60x = 264, f. x = —2Zor x = 4 Reject the
negative; the answer isx = 4 feet, g. No, the negative
value does not make sense.

Activity 4.10 Exercises: 1. a. 2,32,64,y = kxand 8 = K1,
sok =8ory = 8x, b. 3,27,216,y = k¢ and 1 = k1, 0
k=1lory=x% 3. y=kdcand12 = k2? sok = 3. S0
y=3x%.Whenx =8,y =3(8)?=192 5. d=kt?and
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20 = k(2)%, sok = 5. Now d = 5t?, soin 2.5 seconds the
skydiver travelsd = 5(2.5)%0r 31.25 meters;
7.

11. f(x)isincreasingfor x > 0; 13. y = x?isrising
more slowly thany = x3for x > 1. Multiplying X by x
gives x°, and this makes a larger output when x > 1;

15. y = —2x3isdecreasing and goes through (0, 0),
whereasy = 2x3 + 1isincreasing and does not pass
through the origin. Both have a similar S-like shape.

Activity 411 Exercises: 1. f(X) = X(X + 2)(x + 1), (0, 0),

(-1,0),(=2,0); 3. h(x) = (x*— 4)(x% - 9)

h(x) = (x + 2)(x — 2)(x + 3)(x — 3), (2,0), (=2, 0),

(3,0), (~3,0);

5. y There are two minimum points
b (0, 1) and (3.28, —8.91) and one

ls maximum point (1.22, 4.23).

4 7. No; as x increases without

\ bound, y increases without

bound;, 9. a. increase,

b. decreasing, c. 1,

g
Lt
——

Activity 4.12  Exercises:
1. a g

~
=]
S

o
=3
S

500

0 10 20 30 40
Years since 1960

Average Amount of Fuel Consumed
(in gallons)
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The data does not appear to be linear because as the input
increases, the output increases and decreases. No line
would be close to all of the points. b. quadratic:

g = 0.073t? — 7.333t + 718.889; cubic:

g = 0019t — 1.171t> + 13.188t + 681.013;

quartic: g = —0.001357t* + 0.140t> — 4.534t> + 41.355t
+ 668.899;

,,,,,,,,,,, b. y = —14.15x + 597.4;

w
o

o
=1
S

2
=]

a o
£
S

|

\

\

IS
@
S

Cigarette Consumption (billions)
(5
=
(=)

IS
a
=]

o

3 6 9
Years since 1985

c. y = —0.125x% — 13.15x + 596.4; d. There appearsto
be no difference between the two models. Both fit closely
tothedata. e. Thelinear model predicts 314.4, and the
quadratic predicts 283.4. f. We are predicting quite far
outside our practical domain, so | am not very confident in
either model’s prediction.

How Can | Practice? 1. y = kx> and 45 = k3%, sok = 5

y = 5(6)> = 180; 2. a. double, b. k = 1080; k repre-
sents the speed at which the sound of thunder travelsin feet
per second. 3. v =kt and 60 = k3sok = 20v = 20(4)
= 80 ft/sec;

4. a. v y=a3:+s These are the same shape
and size; however,
\N\Cef y = 3x? + 5isshifted up
\ [ 5 units.
\ /
b. y These are the same shape but
6 arereflections of each other in
A the x-axis.
\1 Y
\ J
ENENEVAR
15100
4 y ¥ 95X
C. y These are the same shape and
o -1 sze buty = 2¢ — 4 is
JHf shifted vertically 5 units
2| 1 belowy =2 + 1.
7 i
=N N i
yE3F1] vy 2k3F4
| 4
/

These are the same shape and
size, buty = 4(x — 1)%is
shifted horizontally 1 unit to
theright of y = 4x2.

-
——

5. a. i.(0,0),ii.(0,0), (—4,0), (2,0),iii. (—2.4, 16.9),
1, =5), b. i.(0, 3),ii. (—1,0), (1.57, 0), iii. (0.79, 4.2).
6. a.

N

BoNN
=}

0

i
o

i
i

Average Miles per Gallon

-
N

0 10 20 30 40 50 t
Years since 1960

b. y = 0.00493x? + 0.02198x + 13.766, c. 27.2 mpg,

d. 2015; 7. a D FORVAT
B
$nin=d
Ymax=7e
ysel=t

W(t) becomes negative after 10 min. b. W(0) = 10 gal.

c. 60.8 gal., found by using the CALC menu on the graph-
ing calculator. Thisis the highest point on the graph.

d. 7.19 min.

Gateway Review 1. a. up, b. x=0, c. (0, 2), d. (0, 2);
2. a down, b. x=0, c. (0,0), d. (0,0); 3. a. down,
b. x=0, c (0,4), d. (0,4); 4 a up, b. x=71,

(3, —3), d. (0,0;; 5. a up, b. x=—2,

. (—25,-0.25), d. (0,6); 6.a up, b. x=23,

. (1.5,175), d. (0,4); 7.a up, b. x=1, c. (1,0),
. (0,1); 8. a down, b. x= 25, c. (2.5,0.25),

. (0,—6); 9. a (—=3,0),(—1,0), b. D: al rea
numbers, R: g(x) = —1, ¢. x> =2, d. x < =2

10. a. (—=3,0),(1,0), b. D:al rea numbers;

R f(x)=—-4,c x> -1, d x< -1,

11. a. (0.382,0), (2.62,0), b. D: al real numbers,
Riy=—125 ¢ x> 15 d. x <15

12. a. (—3.22,0), (—0.775,0), b. D: al real numbers,
R:h(x)= -3, c. x> —-2,d. x< -2, 13 a (2,0),
(=2,0), b. D:adl rea numbers; R: y(x) = 8,

¢ x<0d x>0 14 a (30)2(10), b. D:dl red

0000 O

numbers; R: f(x) =3, ¢. x < %, d. x> % 15. a. none,
b. D: al rea numbers, R: g(x) =5, c. x>0, d. x < 0;
16. x=—-2; 17. x=2,3; 18. x= —0.51,6.51,

19. x=-5,2; 20. x==+11; 21. x= —0.26, —458;
22. a. 9a%(a® — 3), b. 6x%(4x — 1), c. 4x(x — 5)(x + 1),
d. cannot befactored, e. (x — 8)(x + 3), f. (t + 5)%

23. x==£3;, 24. x==+£6; 25. x= 3,4

26. x=-3,9; 27.x=0,-1, 28.a=1b=5
c=3x=-07-43, 2. a=2b=-1c=35
x=025+12; 30.a=1b=0c=—-8Lx==9



3lL.a=3b=5c=-12x=-33 32 a=2
b= -3,c=—-5x= —1,25; 33. Fromthegraphing
calculator: (0.42, 0), (3.58, 0)

—(—8) £ V(—8)" — 4(2)(3)
X e
2(2)
042: 34 a 7, b. 4V3, ¢ 3i d. i

8+ V40
4

= = 3.58,

23, e Vi,

f. 35. a. —5+ 17, b. 5 — 16i, c. 32 + 12i,

d. 27 + 6i; 36. d = 1, two real solutions;

37. d = 256; two real solutions; 38. d = 36; two real

solutions, 39. d = —20; two complex solutions;

oy 2EVZ 432 _ 24 V20 _

2(3) 6

—24+2V5_ —1+iV5
2(3) 3

x-intercepts, confirming complex solution;

4]1. a. —2<x<3 b x< -2o0orx> 3;

42. ay=20,b.y=32 c y=40; 43. a (20),

b. D: al rea numbers; R: al real numbers, c. increasing for

all real numbers, 44. a. (—1,0), b. D: dl rea numbers;

R: dl real numbers, c. decreasing for al real numbers;

45. a. (—1.68,0),(1.68,0), b. D: dl red numbers Ry = —8,

c. inc:x > 0;dec: x < 0; 46. a. (0,0), (—1.26, 0),

b. D: dl rea numbers, R:y = —1.19, c. inc:x > — 0.8;

dec: x < — 0.8, 47. a. none, b. D:dl rea numbers;

R:y=5, ¢ inc.x > 0; dec: x < O;

the graph has no

48. a. » The practical domainis
183 I’(t):/—lSt‘:\ﬁO 0= x<5.
20 / N
70 I
60
50
40
30
r \
t

0 1 2 3 4 5

b. (2.5, 100); the ball reachesits highest level, 100 ft., 2.5
sec. after being struck, c. (0, 0); the ball is on the ground
when the club makes contact with it, d. (0, 0), (5, 0); the
ball is on the ground when the club makes contact, t = 0,
and returns to the ground 5 sec. later, e. | am assuming that
the elevetionsarethesame. 49 a. (=5, 6), b. (0, 0),
(=5,6),(—10,0), c. y = —0.24x*> — 2.4x; 50. a. vertex:
(2.5, h(2.5)) or (2.5, 105); the maximum height is 105 ft.,

b. Seth(t) = 0;t = 5.06 seconds; 51. a. §(44) = 1225
ft. away, b. v = —51.78 or 19.78; reject the negative; 19.78
ft./sec. = 13.5 mph.

Chapters

Activity 5.1 Exercises: 1. a. The average speed

_ 20km _ 20km _

=~ Th5min -~ 1.25hr 16 km/hr., b. 20, 16, 13.33,
11.43,10,8.89,8,c.s = f(t) = 2, d. i. theset of all
nonzero real numbers, ii. (Answerswill vary.) 1 =t = 5,
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Because 20 km/hr. (when't = 1) isfast for a distance runner
and 4 km/hr. (whent = 5) isslow for a distance runner, most
times will fall between these values.

s

N
[y

N
=}

i
o

.a
O
-

[
]

[

e
» 0
L~

[
2

Speed (km/hr)

B
~ ®© O N

o LN WSO

1 2 3 4 5
Il. Time (hours)

e. The average speed decreases, approaching 0. f. The
average speed increases without bound.

3. a D =f(N) =620 = 0 1, 1200, 600, 400,
200, 100, 50,

D

]
800
|
|

100 T =

0 2 4 6 8 10 12 14 16 18 20 22 24
C. Years

d. Decrease. AsN getslarger, D gets smaler.

Activity 5.2 Exercises: 1. a. (Answerswill vary.) If a
personis6 ft. = 72in. tall and weighs 200 Ib.,
705(200) 119,850
B=———-=272,b.B=
722 h?
Thisworks unless the personis over 7 ft. tall, d. 33.3,
29.3,25.9,23.1,20.7, 18.7,

,c.0<h< 8

e s f. Body-massindex B
[\ gets smaller and it ac-
tually approaches 0.
Yes, this makes sense
in this case because

~ taller persons with the
0 10 20 30 40 50 60 70 80 h same Waght mou'd be

Height skinnier.

~
[l

|

N

=

©|

=3

al

Body Mass
o
(=}
/|

N
g1

g. 69.2 < h < 794;
3 a b. C.

=]

[
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d. i. graphb, ii. graphc, iii. grapha,
iv. graph d;
\H
5. a. all nonzero real numbers,
b. y
TIOND
\
C. y
11 L

7.a y=5Table 4,13, b, y=23; Table: 64, 8, 5;
9.1 =121 =22 =8amps,

11. a. v

Volume (ft%)

W
S

N
S

i
o

0 10 20 30 40 50 60 70 80 90P

Pressure (psi)

b. No.UsingP = 20, V = 82; k = 20%82) = 32,800.

I1f Vv = 3280 then P = 30 would yield vV = 3230 = 36.44
(not very close), c. Yes. UsingP = 20,V = 82,

k= 20(82) = 1640; V = 29 = 5467, v = 2810 = 41,

d. Answerswill vary, =25, e. V = 8% v =180 = o553,

Activity 5.3 Exercises: 1. a.

V- 25,000 + 55,000 80,000 b 160.000
" P-15-040-060 P-25 T

32,000, 10,667, 3555.56, c. V decreases,

d. V(2) = —160,000. A price of $2 per cubic meter is not

practical, e. P > 2.5,

.
©
=}

=
@
=}

S
o

BoR e
N}
=}

o
=}

©
=}
T

@
=}

IS
o

Volume (thousand cubic meters)

5.1, 25)

|

N
=}

N~

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Price per Cubic Meter
b. domain: al rea numbers
except x = 25; vertical
asymptote: x = 25

3. a. domain: al real num-
bers except x = 7,
vertical asymptote:
x=7

d. domain: all real numbers
except x = 14; vertica
asymptote: x = 14

¢. domain: all real numbers
except X = 5; vertical
asymptote: X = 5

L

===

e. domain: al real numbers except x = —2.5; vertical
asymptote: x = —2.5

5. a x =5, b. f(x) getslarge, approaching infinity. g(x)
gets large in magnitude in a negative direction, approaching
negative infinity. c. f (X) getslarge in magnitude in a nega-
tive direction, approaching negative infinity. g(x) gets large,
approaching infinity.

Activity 5.4 Exercises:

1. a. 500 + 600 + 500 + 400 = $2000, b. 2000 + 50n,

— 50n + 2000 — 50(100) + 2000 _
c.m=Nt20 g m= 01000 _ ¢70 e The

practical domain is whole numbers from 1 to the size of
your class, say 250. f. 90, 70, 63.33, 60, 58, g. Yes,

m = 50 isthe horizontal asymptote. It makes sense because
as the number of attendees increases, the fixed costs attrib-
uted to each person get smaller and smaller.

h. m

150 A

125 |y L5048 +/2000

100

75

50




2. a. i. al rea numbers b. i. al real numbers

except — except —
ii. x= -2, i, x=—1,
i, [ iii. _
‘._.
iv. y=4, iv. y= -1,
c. i. al real numbers d. i. alrea 1numbers
except 4, except 3,
ii. x=4, .
iii. — I X=7,
iii. .
3 [ —¢
iv. y=0,
iv. y=15
ax=1 b.x='/~0778 ©C Xx= —0.859
il = e g*;;;sa‘;;:%_“

5. a. 15d? = 1500; d? = 100; d = +10 ft., but only 10
makes sense, b. 8000 = 2% 8000d? = 1500;
d? = 0.1875; d = 0.433ft.;

7. a
_ 250(334) + 12.5(4110) + 1000(26) — 1250(14) + 6.25(530)
a 3(530)

5 = 92.3 (rounded to the nearest tenth),
_ 250(372) +12.5(3881) + 1000(20) — 1250(29) + 6.25(607)

3(607)
= 70.9 (rounded to the nearest tenth);

8. a. R= 7.85prey per week, b. 61.3 = n,n =~ 61 prey/sq.
mi., ¢. 17.3 = n; putting the two together, 18 = n < 62.
d =

-
N

-
o

+
E]

o

\

o

IS

o
™~

Prey Consumed per Week
N

1
12030 40 50 6
18 62

Prey per Square Mile

e. Theresult is negative so discard it. It is not possible for
the predator to consume 20 prey/week. Under these
conditions, 20 is above the horizontal asymptote.

Activity 5.5 Exercises: 1. a. 5T = 90, T = 18 min., b.

20(15) 300
LT+ 4T =t T= " ¢ T=2, 5= 3 = 857

min., d. 3t, = 40, t, = 13.3min., e. 14T = 150,
j— 1 . j— — ~ .
T=107min; 3. t= 2= V240 _ 71 o1 1: the

0 10 70 80 90 100
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only value that makes sense in this situationist = 71 min,;
5. 21 =2tt=105hr;

Activity 5.6 Exercises:

1 a h=—>"2_ = 348,08 Hz; thepitch | hear is higher
1=
than the actual pitch, b. h=a+ 5-%h=_1"%

c. h= %@ 348.08 Hz; the results are the same,
d.h=200 _ 35780Hz, 3. a =%**. 1. =2
b _2-xX ax? _ X _ 3x2 — 6X

ST Tx Te-xe2+xn _2+x & Te-a&x+3
d. =55a

T X+ e

How Can | Practice? 1. The graphs of f and g are reflections
of each other about the x-axis (and the y-axis), 2. They
are similar, but the graph of g is closer to the x-axis, and the

graph of fiscloser tothey-axis, 3. a. T = timein
hours, s = speedinmph, T =22 b, 0 < s < 80,
c. al real numbersexcept O; 4. a. domain: al rea
numbers except x = —5; vertical asymptote: x = —5,
b. domain: all real numbers except x = % vertical
asymptote: x = 173 c. domain: al real numbers

except X = g, vertical asymptote: x = g, d. domain: all real
numbers except x = 0.5614; vertical asymptote:

x = 0.5614; 5. 4000% - 100 = k = 1.6 - 10°%;

L% = Loae ~ 79.011b; 6. a. The practical
domainisall positive integers, with some realistic upper
limit, depending on the specific situation.

b. C(x)

400

W =

350

300 \

250 NS

Average Cost of Lawn Mower

0 200 400 600 800 1000 1200 1400 1600 1800
Number of Lawn Mowers

199x = 132x + 75,250, x = 1124 mowers.

\/——
7 a t= —(-14) & V1% — 4(015)(0.125)

0.0089 min. Only 93.32 is practlcal.

93.32 min. or

/
i

eeeeeeee
REEED ves

eeeeeeee
RLSHRSEAT lvs.os

b. The drug will be at its highest concentration 0.913 min.
after injection.

Haxiru
R




A-70 SELECTED ANSWERS

8. a x=-025 b x = % ~ 2094

— |
|!‘1=I9;!action" i L
—116
C. X= 20 = -29 B 5.8 3 290
] ~ 24-(03)58 33
_ L ~ 8.788

9. a. (Answerswill vary.) 200-Ib. man = 90.9 kg;
w=—22  _g0a5kg b W=—"

(1 + 50)° (1 + @)
c. 70, 69.78, 67.86, 52.36, 45.94, 40.64, 10.66, 4.11,
d. Theweight decreases. e. 1.3317 kg, f. (Answerswill
vary at the upper end.) Thedomainis0 = h = 40,000.

g I
¢
| o \
TN
£
2N
\
26 NC
~
—
———
0 5000 10,000 15,000 20,000 25,000 30,000 35,000 40,000
Height (km)
h. h = 2650.9668 km
R1R2R3

10. & Ry=120hms, b. R= RiR, + RR; + RIS’

_ 4(6)(12) _ 288 _ 288 __ .
C.R= 467412 r 612 — 24 + 48 + 72 — 144 — 20DMS;
11. a. x=13 b. x=-1
C. X=5 d. x = %

\ k
2(153) 30.6
128 8= 55 153~ 034 + 0385 24 MR
45 + 40
2dr,r 2rqr 2(45)(40 .
b. S=grto) = rnis G S= g hie = 42.4 mph; the
resultsarethesame. 13. a. = %,
_ (x+5x~-5 _ _ 1 X+2 _ 1 .
b. = (x + 5) =X—-5¢C = % i3 x+ 3

Activity 5.7 Exercises: 1. a. 5.48, b. 245, c. 169, d. 27,
3. a. (0, 12); in 1993, there was $12 hillion in new student

loans, b. Table: 12, 18.8, 21.6, 23.8, 25.6, 27.2, 28.7, 30.
The equation matches very well, with the possible excep-
tion of 1994, when it is off by $0.8 billion.

C.  Aw d. In2005, x = 12, s0
B i A1) =68VI2+ 12
. A= = $356hbillionin new
% 5 student loan money.

s
g1
:

0 1 2 3 4 5 6 7
Years since 1993

5 a y b. No, thegraph of fis
4 below the graph of g for
of |1 f1H=4 0 < x< 1. c Yes the
2 " graph of f is above the

NEP P graph of g for x > 1.

7. a. i. Thedomainisall rea numbers such that
AX +8=00rx= —2, ii. Thex-interceptis(—2,0), and
the y-intercept is (0, — V/8), iii. y

b. i. Thedomainisall rea numberssuchthat5 — x= 0
or x = 5, ii. Thex-intercept is (5, 0). They-intercept is
0, \/5), ii. ,

c. i. Thedomainisall real numbers such that x> + 9 = 0
or al real numbers, ii. Thereisno x-intercept. The
y-intercept is (0, 3), iil. y

P
J
\

h(x) = Vx4 +

I9°
/|

9. d= V122 + 242 + 172 = \/1009 ~ 31.8in. It will
notfit. 10. a. s= V/30(0.85)l = /255,

b. s= V255(90) = 47.9 mph, c. Oft. =1 = 300ft.is
possible,

25,56 #min=g

Ymin=g
Wmazx=30
Yscl=18
fad 1

d Flotl Flotz Flots W LHOIOL
s M ERC in=!
-




e. Thelength of the skid marksis approximately 192 feet.

Intersection
T e P

Activity 5.8 Exercises:1. a. X =4, b. Vx+ 1= —4;
this can’'t happen; apositive radical can't equal —4. There
is no solution. Equation b has no solution. The left side of
equation b will always be greater than 1, so no solution is
possible. ¢. x = —2, but x = 1 does not check.

3. a. X = —4 checks. b. x = 2 checks.

[—

c. X = 1; x = —4 does not check.

5 L=32(3%)2 L =308ft;
7.a v =20 = 577 mph,

14700 .
b. P= 000 = 14.7 |b./ft.2%
9. a A=\ 2 - 211qm, b w= 1%,

Activity 5.9 Exercises: 1. a. 4, b. 2, ¢. =3, d. 5, e %,
f. notrea, g. 10, h. notreal; 3. Thedifferenceis

\/3 1450 — \/3 1280 = 0.46in.; 5. a. dl real numbers,

b. x=3, c. dlrea numbers, d. x=2; 7. a. x= 64,

33 - 40
4

k

b. x=81 9 ar=
bV 11'35

= 2.12cm,

= 1796ft3, c. V = 477

How Can|Practice?l. a. x =98, b. x =41, c. x = 12,
d x= :I:\/a, e. nosolution, f. x = 10, g. x = 10.5,
h. x=095 2 a x=6, b. dlread numbers;, c. x= 2
orx = —2; 3. Lengthisapproximately 7.71in.

4. v =V v=627r=52cm; 5 v= 100,

100 = V64d, d = 156.25ft.; 6. x = 6.5in. The dimen-
sions of the bottom of the box are 6.5in. X 6.5in. 7. The
graphs are reflections about the line x = 2.

Gateway Review 1. a. d = 2% b, 40, 34.286, 30, 24, 20,
¢. Aswidth increases, the depth decreases. d. Thedepthis
12 feet, not enough room for most theater sets. e. No. Divi-
sion by Oisundefined. f. (Answers may vary.)

30 = w = 60, g. arational function, h. al real numbers ex-
ceptO, i. w= 0, j. d = 0; aswincreases, d approaches 0.
2. a y b. y

]
H
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¢. The graphs have the same horizontal and vertical asymp-
totes. f(x) = X% is symmetrical with respect to the y-axis.
f(x) = —% is symmetrical with respect to (0, 0) in quad-
rantsll and IV. fis always positive. g is both positive and
negative. 3. a y="%12= £ k=120y =2 = 4,

b. | =§;32=1—k6;k_512,| =38 _512dB, c. h=%
8=§;32: k;h=%= 128in.; 4. a Hy=0;

V: x = 0; no y-intercept, no x-intercept, b. H:y = 0,

V: x = 3,(0,—3); nox-intercept, ¢. H:y = 2;V:x = —2,
(0,0), (0,0) y
l
1
\ fed=FS]
N A
\
py ‘ x
\ 2
\
\La
|
|
y y
|
NERE T
La ,’74
\ |
5. a f(n) = 45n + 600, b. f(100) = $5100,
C. A( ) 45n + 600 600 d A(].OO) 45 10200+ 600
A(100) = $51, e 57,51, 49, 48, 47.40, 1. 50 = on 80,
50n = 45n + 600; 5n = 600; n = 120 people, T

0. 0 < n < seating capacity of restaurant, h. The vertical
asymptoteisn = 0. Zero people cannot attend the event.
There would not be an event. i. The horizontal asymptoteis
A(n) = 45. Asthe number of people attending increases,
4 _ 6

2 L]

4 = 6x — 12;16 = 6x; x = 3, b. Thesolution isthe

x-coordinate of the x-inter-
cept.

n i ;!
Bei =z

8. 2 + 15 = x 60X(35 + 15) = 60x(}) 3x + 4x = 60
7x = 60x = 857min.; 9. x= 675 2x = 135min., or
2hhr; 10. a x =102, b. x=133; 1l a S=1>

r
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S-C
§1-r1=CS-9=CS-C=gr=°¢F

b. bc — 4ab = —3ach(c — 4a) = —3ach = ;>
12 a 554 b i 15
1 1 .7 _ 12
1Boaf="7= =1+L=2=171m,
ity o
b f— i 1 1 M/
: 1.1 44p pP+d p+g
pta Pq P4
c. f=7C =2 =171m;thevauesarethe same.
14. a. x= -4
b. y c. Theoutput isincreasing.
d. y=0, e Thex-interceptis
NIRRT (—4, 0). The y-intercept is (0, 2).
~ f. g hasthe same shape but is
BNk shifted 8 unitsto the right.
0. Thegraphs are reflected
through the x-axis.
15. a. e The graphs are reflections
b. iny = x.
1 p =hx e.
Sacunux (FH(f00) = 171V =
(\/;()2 =X
16. a. i. x=0,y = 4,
y=Vxx=Vyy=x% oMo
fix)=x%x=0, d ii- (0, 4y only,
i
1 =

b.i. x=—4,y=0,
ii. (0,2)and(—4,0),

[ " RES

17.a x=6,b. x=6,c x=2=46,d. x= -1
—1 does not check. Thereis

no solution. e. x = 27;

18. a. al real numbers, b. x=6, ¢c. x= —1;

19. 36 = 1.5h,h = 24ft; 20. d = 153.76 ft.;

Chapter 6

Activity 6.1 Exercises: 1. a. 0.6000, b. 0.8000, c. 0.8000,

d. 0.6000, e. 0.7500, f. 1.3333; 3. a. GiventanB = %,
the side opposite angle B is 7; the side adjacent to angle B
is 4. Using the Pythagorean theorem, | determine that the

hypotenuse is \/65. b. sinB = % = 0.8682,
c. cosB = is = 0.4961; 5. a. thesinefunction,

b.snB=Y% 7. a x=091, b x=856, c. x=6L14%
8. a

Ramp = x ft

5o
Note: Not to scale

b. 3.7 = 21in. Theincreasein height from one

end of the ramp to the top of the stairs is% = 1.75ft.

c. x = 20.1 ft. Theramp needsto be at least 20.1 feet
long. Therefore, the donated ramp will not be long enough
to meet the code. Alternative approach: 15sin5 = 1.3 ft.
The three steps must measure at most 1.3 ft. high for the
15-foot ramp to satisfy the code. Each solution suggests
ways to think about modifications to either the ramp or
the steps (or both) that could be used to meet the code.

Activity 6.2 Exercises: 1. a. s+ w = 0.68 mi.
b. These calculations confirm the result in part a.

3 steps: Total height = 1.75 ft.

83 0.1219 0.1219
73 0.2924 0.2924
66 0.4067 0.4067
57 0.5446 0.5446
42 0.7431 0.7431
23 0.9205 0.9205
13 0.9744 0.9744

b. Thetablein part aillustrates the property that cofunctions
of complementary angles are equal.

Activity 6.3 Exercises: 1. a. § = 30°, b. 6 = 64.62°,
c. 6 =167.04°, d. 6 =63.82°, e. H = 66.80°,
f. = 64.62°, g. 6 = 22.28°, h. § = 20.76°;

> AR 5 ¢~ e ) - 5

My friend should look

5° 135 29.0
233 59.0° 12 20 up at an angle of
4.1 540 24 33 approximately 31°.
26 438 188 18

45 45° 3.2 3.2

4. a. - b. Because gradeisrise over
/M run, tan6 = 0.1.
6 =tan 1(0.1) = 5.7° The
ramp makes an angle of 5.7°
with the horizontdl. c¢. y = 15sin(5.7) = 1.5ft. Thedlevar

tion changes 1.5 feet from one end of the ramp to the other.

Activity 6.4 Exercises: 1. a. The side adjacent to the 57°
angleis 4.2 feet. The hypotenuse is 7.8 feet. The other acute



angleis33°. b. The hypotenuseis 19.0. The angle adjacent
to side 18is18.4°. The other acute angleis 71.6°.

c. Theother legis 7.9 inches. The angle adjacent to side
9inchesis41.4°. The other angleis 48.6°.

3. a

Observation deck
22°

d: direct distance from observation
deck to raft/creek
¢ =800 ft.

) 22°
b Raft/creek

b. Thedirect distance, d, from the observation deck to the
raft is approximately g 53y = 2135 feet. If you could walk
straight down the cliff and straight across at the base of the

cliff to the creek, the distance would be approximately

b + ¢ = 2780 feet, whereb = 50,

Project Activity 6.5 Exercises: 1. a. The slope iS% or %) or
0.05. b. A = tan"1(0.05) = 2.86°. The highway makesan
angle of 2.86° with the horizontal. Thisangleis caled the
angle of elevation. c¢. 1 mileisequivalent to 5280 feet. If x
represents the number of feet above sealevel after walking

1 mile then x = 5280 - sin(2.86°) = approximately

264 feet. | would be 264 feet above sealevel after 1 mile.

3. Using the following diagram:

Spy satellite

The two equations are (8) o\

ten25° = ;2 and (b)

tan30° = g Solving equation ; B d
fe—X — y mi.

(b), y = 8.7 miles. Then
equation (a) becomestan 25° = -—>==. Solve this equation
forx. (x + 8.7)tan25° = 5, xtan25° = 5 — 8.7tan 25°,
(5 — 8.7tan25°)
B tan 25°
approximately 2 mileslong. 6. a. Let A represent the area
of the trapezoidal cross section. The height of the cross
section is h, and the two basesare 5and 5 + 2x,
respectively. The areais then determined by the formula
A = 2h(10 + 2x), which, after simplifying, is
A =h(5+ x)or A= 5h + hx
b. h = 5sint,x = 5cost, A = 5(sint)(5 + 5cost) or
A = 25sint(1 + cost) or, A = 25sint + 25sint (cost),
c. d. Thegraphin part
c indicates that the
N area of the trape-
zoidal cross section
(output) isthe
greatest when the
angletis60°.

, X = 2.0mi. Therunway is

30

N\

Area (sq. ft.)

10 20 30 40 50 60 70 80 90
°

e. Theareaisapproximately 32.5 square feet as read from
thegraphinpart c. f. LetV represent the volume. Then,

V = 50 - A whereAisthe cross-section area. Intermsof t,
thevolumeisV = 1250sint(1 + cost),

SELECTED ANSWERS A-73

0. h. The graph
e indicates the
N greatest value for
the volume
between 0° and
90° is approxi-
mately 1625 cubic
/ feet when the
10 20 30 40 5}0 60 70 80 90 ang|eti560°_
i. Theangleisthe
same, namely 60°
in this scenario.

1500

N
AN

~ 1250 /

3)

1000

Volume (ft

~

a

=]
1

a1
=}
S

N

N
a
=}

How Can I Practice? 1. a. %, b. %, C. %, d. %, e %, f. %;

2. a 0731, b. 0574, c. 0601, d. 5671; 3. cOSA = 15

andtanA = 5, 4. sinB = - andcosB = -

5. a 0 =48.6° b. 6 =235° c. 0 =74.1°,

d. 6 =16.6° e 9 =442 f. 6=13.7°

6. BC=48cm, AC=36cm, 2B = 37°, 2C = 90°;

7. A = arctan (1) = 33.7°; therefore, | should buy the 35°
trusses. 8. a. 6 = 20.6,b. D = V16 + 6° = 17.1ft.
9. a

Island

d, direct distance
2.5 mi.

Cottage

6 mi.
The direct distance, d, from the cottage to theisland is
d = V25 + 62 = 6.5miles.
b. A= arctan (%) = 22.6°; | should direct my boat 22.6°
north of east to get from the cottage to the island in the
shortest distance.
Activity 6.6 Exercises: 1. a. (0.31, 0.95), b. (0.64, —0.77),
c. (0, 1), d. (—0.36,0.93), e. (—0.85, —0.53),
f. (0.26,0.97), g. (0.34, —0.94); 2. a 55 - 27 = 1.26,
b. 350 - 2m =541, c. 3 - 27 = 471,
d. s .27 =194, e Z2. 27 =370,
f. oo+ 2m =759, g 0+ 2m = —1.22; distanceis 1.22;
4. a. The graph looks like the cosine function reflected in
the x-axis. b. The motion indicates cosine values for
points P(x, y) starting at (—1, 0).
5. a

i
o

[
i

-
N

Hours of Daylight

i
o

o

M A M J J A S O N D J F M

Month
b. Yes, the number of hours of daylight is cyclical.
The graph looks like a shifted and stretched sine graph.
¢. The graph has the same wave-like shape. d. South.
The number of hours of daylight is greater from October to
February, winter in the Northern Hemisphere.
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Activity 6.7 Exercises: 1. a. 45 + 755 = 7 = 0.785radians,
b. 140 - 1l =17 = 2443 radians,

c. 330 - 155 11" = 5.760 radians,

d. =36 - 155 = = = —0.628 radians;

3. 0° 30°  45°  60° 90° 135° 180° 210° 270° 360° »
0 76 w4 w3 w2 3u/4 T 7mwl6 3mw/2 2w

5. a. y = 2cosxisy = cosx stretched verticaly by afactor
of 2.y = cos(2x) isy = cosx compressed horizontally by
afactor of 2. b. y = cos(3x) isy = cosx stretched
horizontally by afactor of 3.y = cos(3x) isy = cosx
compressed horizontally by afactor of 3.

7.

=-3Bin(3%)

»

&b

max: 3,
min —3

9 a The b|II is highest for December and January. The
amount of the bill is approximately $600. b. Thehill is
lowest for June and July. The amount of the bill is
approximately $250. c. Thelargest valueis $650. d. The
period is 6 billing periods or 12 months. e. The graph will
be stretched vertically by afactor of 1.05. Thiswill not affect
the period of the function. f. The amount of the billsfor the
summer months would increase. The graph would flatten

out as the monthly charges become more equal.

Activity 6.8 Exercises:

1. X 3. a. The maximum
valueis 100.

b. The minimum value
~ is—100.

=1 [2x[" 5 x = 150c0s6

y = 150sin6;

8. a y= —15dn(2x) b. y = 1.3cos(0.7x):
10. a. Graphisiii, b. Graphisiv, c. Graphisi,
d. Graphisii;

Activity 6.9 Exerases 1. a. amplitude: 0.7, period: 7,

d|splacement 2 = —7, b. amplitude: 7, period: 27,
displacement: (1 U =1, c. amplitude: 2.5, period: 5,
displacement: O—Z = 5% d. amplitude: 15, period: 1,
displacement: U s = 0.0477;

3. 0 5. a. Graphisiii.

b. Graphisiv.

{3 2l t 3) c. Graphisi, d. Graph
isii.

Activity 6.10 Exercises: 1. a.

x; days since
Jan 29

y: the amount
of Moon visible

b.

0.5 1 0.5 0 0.5 1 0.5 0

25

2

15

1

Amount of Moon Visible

0.5

0 9 18 27 36 45 54 63 72
Days Since Jan. 29

c. Yes. It does show repeated and periodic behavior.

d. y = 0.500sin(0.222x — 1.509) + 0.521, e. y(95) = 0.85,
or about 85% of the side of the Moon facing the earth will be
visible 95 days after Jan. 29th.

Activity 6.11 Exercises 1. a. D to C = 1.1224;
EtoC = 1.2599; Fto C = 1.3348; Gto C = 1.4983;
AtoC=1.6818;,BtoC = 1.8877;

3. a r = 2Y2 <~ 1059463,

b.

C C# D D# E F F# G G# A A# B ©

261.6 277.2 293.6 311.1 329.6 349.2 370.0 392.0 415.3 440.0 466.1 493.8 523.2

gﬁi 1.33494 =~ 1.33... g,sothe notes should be
consonant.
d D#:
o =1106m= b= 57~ 5.68=y = sin(5.68x)
E#:
4153 0828m=>b——~759:y sin(7.59x)

Appears consonant: —[

How Can | Practice? 1. a. (0.81, 0.59), b. (—0.87, —0.5),
c. (0, 1), d. (0.73, —0.68), e. (—0.81, —0.59), f. (0, 1);
2. a. 0.63 units, b. 3.67 units, ¢. 1.57 units clockwise,
d. 5.53 units, e 251 units clockwise, f. 7.85 units;
3.a 18- 95 =1 b 18- 180—1’5, c. 390 - 55 = 57,
d. —72- 355 ="2" 4 a °F . =150,




b. 177 - £ =306°, c. —37
180 o.
097 - 0 = 1627

o

5. amplitude: 4
period: 27"
displacement: O

<20 = e,

6. amplitude: 2
period: ZT” =27
displacement: 1

AN
VYV

7. amplitude: 3.2
period: 2 =
displacement: O

JANA!
Y

8. amplitude: 1

period: ZTW =47

2
displacement: —2

9. amplitude: 3
period: 27 = 7

; .-(=1) _ 1

displacement: ~02 = 1

10. a. because of the repetitive nature of the height of the
water as afunction of time,

80—-10

2

c. The period is approximately 12 hours, because high tide
occurstwiceaday. d. Let x represent the number of hours
since midnight. y = asin(bx + ¢) + d, a = 40, the
amplitude, period : %” = 12, b = T, displacement

3=1=25 —c=3-(Z),c= 7, verticd shift

b. amplitude = = 40,

6
:d = 40,y = 40sin(%x — %) + 40. Other equations
are possible; depends on the choice of displacement.

Gateway Review 1. a. N = 7sin(63°) = 6.24 mi,

b. E= 7cog(63°) = 3.18 mi; 2. a. sidec = 13, angle
A = 67.4° angleB = 22.6°, b. sdea = 6.93,sideb = 4,
angle A = 60°, c. sideb = 3, sidec = 4.24, angle

B = 45°, d. sidea = 8.66, sidec = 10, angle B = 30°;

3. a cosf = g5 tand = ¢ b. sin = 3, tand = -,

9=30°,c 2=5"+8 =89 c= 189 sng=—2

C Ves'
cosf = @; 4. No; thereisadifference, butitis
s0 small that it is difficult to see. For me:

0 = tan (3% = 85.9375°.
For my nephew: 6 = tan ~* (35) = 85.9461°.
5. tan57° =5 tan13° = ;2
30tan57° = a b = 46.2tan13°
a=46.2 b =107
Ccos57° = %0 c0s13° = %‘2
30 46.2

c= cosh57° h= cos13°

c=551 h=474
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400 £ V480,000
= y .

6. S0, (2x)2 = x2 + (200 + x)?x

The negative does not make sense, thus x = w
x = 100 + 100\/3; h = 300 + 100\/3
7.
EER R T
e
A 1 =1
V2 V2
1 V3 1
2 2 3
0 =1l 0
_1 _V3 A
2 2 V3
_1 _ 1 1
V2 V2
T R
=1 0 undef.
B TN
_ 1 1 1
vz V2
1 V3 o
2 2 3
0 1 0
8. a. amplitude: 2 b. amplitude: 2
period: 27 period: 27
1/ \ - / A\
i i‘ 3 ?E-»X N i3 2 x
c. amplitude: 1 d. amplitude: 1
period: 7 period: 1
E 7 - AY /!
\ /| /|
\ 7/ \ o5
AY Vi
e. amplitude: 1 f. amplitude: 1
period: 447 period: 4
Ravian HHATY
/| \zrr 4 /| \
i / \ A
1 \// /
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g. amplitude: 1 h. amplitude:%
period: 27 period: 7
y
4 ol
A a H\\ Vi
\ /| L y
\ / 2
7/
£ N1/
4]
i
i. amplitude: 1 j. amplitude: 3
period: 1 period: 1
\ b / \
\ . " PIAY il
1 \\ 2

9. a. Graphisvi. b. Graphisii. c. Graphisiv.
d. Graphisv. e. Graphisvii. f. Graphisviii.





