Summer Assignment AP Calculus BC

1) This packet contains numerous problems to help you review pre-calculus and prepare for calculus. |
assume that you already understand these concepts and topics, and we will not have much time to review
them in the fall. | copied the pages from the calculus textbook that contain the problems you need to
do. The problems are listed below, followed by the textbook pages. The entire packet is available online
on the math department web page (http://www.nhvweb.net/nhhs/math/ ).

2) You should be capable of doing all of these problems WITHOUT A CALCULATOR. Additional
problems requiring use of a calculator will be assigned when we return.

3) This assignment is optional, but is a good way to make sure you are prepared for next year.

4) You should do these problems showing all work in a neat, organized manner. Graphs should be done
accurately (scale and points labeled, etc.).

5) Helping each other to understand the concepts and material is acceptable and encouraged. However, you
are responsible for making sure that you understand the material yourself.

6) | HIGHLY RECOMMEND that you do this assignment steadily over the summer and do not wait until the
last few days to do it. There are a lot of problems!

7) We will be using the T1-84 calculator in class this year. | highly recommend that you purchase your own,
but if you cannot, | will assign you a T1-84 when you return to school.

The problems:

Section 1.1: (p. 9-11) #6, 8, 11, 14, 20, 24, 25, 29, 32, 36, 38, 55.

Section 1.2: (p.19-21) #2,5,9, 11, 14, 16, 25, 27, 29, 34, 41, 43, 44, 55, 61.
(Note: The instructions in the book say to use a grapher for #14 and 16. You should not!)

Section 1.3: (p. 26-27) #3, 6, 13-18.

Section 1.4: (p. 35-37) #6, 12, 23, 26.

Section 1.5: (p. 44-45) #3, 6, 12, 15, 18, 21, 24, 34, 38, 43.

Section 1.6: (p.52-54) # 12, 18, 21, 33, 36, 37, 40, 42, 43.

Section 2.1: (p. 66-68) # 38, 44, 52.

Have fun

Mr. Halldorson


http://www.nhvweb.net/nhhs/math/

Section 1.1 Exercises

In Exercises 14, find the coordinate increments from A to B.

1. A(1,2), B(-1.-1) 2.A(-3,2), B-1,~D)

3 A(-3,1), B(-8.1) 4. A0, 4), B0, -2)
In Exercises 5-8, let L be the line determined by points A and B.

(a) Plot A and B. (b) Find the slope of L.
(¢) Draw the graph of L

5. A(l,=-2), B(2.1) 6. A(—2.-1), B(l,-2)

7. A(2,3), B(—-1,3) 8. A(l.2). B(l1,-3)
In Exercise 9-12, write an equation for (a) the vertical line and (b)
the horizontal line through the point F.

9. P(3,2) 10. P(—1.4/3)
11. P(0, -V12) 12. A~ 0)
In Exercises 13-16, write the point-slope equation for the line
through the point P with slope m.
13. P(1.1), m=1 14. P(—1.1), m=—1
15. P(0.3), m=2 16. P(—4,0), m= -2
In Exercises 17-20, write the slope-intercept equation for the line
with slope m and y-intercept b,
17. m=3, b=-2
19. m=-1/2, b=-3

1. m=-1, b=2

20. m=1/3, b=—1]
In Exercises 21-24, write a general linear equation for the line
through the two points.
2L (0.,0). (2.3)

23. (-2,0), (-2.-2)

22. (1,1), (2.1)
24. (2.1, -2

In Exercises 25 and 26, the line contains the origin and the point in the
upper right comer of the grapher screen. Write an equation for the line.
25, 26.
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[-10. 10] by [-25, 25] [-5.51by [-2.2]

In Exercises 27-30, find the (a) slope and (b) y-intercept, and
(c) graph the line.

27. Ix+ 4y =12 2B. x+y=2
29.'—:+-_“—'=1 30, y=2vr+4

In Exercises 31-34, write an equation for the line through P that is
(a) parallel to L, and (b) perpendicular to L

3L P0.0), Liy=-x+2 32. P(—-2,2), LiZx+y=4
33 P24, Lx=5 M. P(-1.1/2), L:y=3

In Exercises 35 and 36, a table of values is given for the linear
function f(x) = mx + b. Determine m and b.

35, 36.
r fix) X fix)
| 2 2 ~1
3 4 —4
5 16 6 —7
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In Excrcises 37 amd 38, find the vahe: of © or v for which the fine
thremigh A and & has the given shope m.

I A=, Bdy. m=-2/3

M. A8 =T BrI, m=2

39. Revisiting Exampie 4 Show that you gt the same equation 6
Example 4 if you yse the poing (3, 4) to write the eguation.

4, Writing to Learn x- and y-infercepls
{a) Explain why ¢ and o nre the x-intercept and v-interoept,
respectively, of the line

L.
= o e
F I |

b} How are the x-intercept and v-inlencept refated to ¢ and of in
the: lane

LI

ok n

4. Parailel and Perpendicilar Lines For what value of &
ars the oo lines I + &y = Jand 5 + v = | (&) parallel?
il perpendicular’

Group Activity In Exercises 4244, wark in groups of two or
e 1o solve the probliem

4. Imswiablon By mesurmg slopes i the figure bebow, find the em-
perature change i degrods per inch for the following macnsls.
i} gypsum wallboand
il fiberglass insularion
e wood sheathing
idi Writing to Learn Which of the maseriaks in (ak-(c) is the
bt inmulatior ! the pocnest " Explain

W

43, Pressure under Waler The pressure pexpenienced by a diver
under water & relmed 1o the diver's depeh J by an equetion of the
form p = ki + 10k & constme). When o = 0 mesers. ihe pressune

is | atmesphene. The presssre & 100 meters is 10254 aomospheres.
Fand the pressure al 3 meers.

4d. Modeling Distance Traveded A car stms from point P o2
thrmee ¢ = )l brvels @t 45 mphe

[miWrile an expressson o 1) for the distnce the car eavels from P
(b)) Geraph ¥ = ik
(e} What i the sbope of the graph in (b7 What docs it have o do
with the car?
(d} Writing to Learn Create o scenonio s which § could have
negnive valees.
i) Writing 1o Learn Cresse 5 scenario in which the v-inter-
cept of ¥ = airy could be 30,

In Exererses 45 and 46, wse lnear regrossion snalyss,

45, Tabile 1.2 shows the mean anoual compensataon of corsEucTon

Compensation
Ammaal Toml Compensanon
Year {idedlars)
154 42 598
2000 4. Tl
2004 47822
002 48966

Soprce UG Buresu of the Cenmun, Slatnfsd Abifract oF e Linited
Stmben, 0012005

i@ Fenud the hoear regression equation for the data.

il Find the slope of the regnession lime. Wil does e slope
represeni

ic} Superimpose the graph of the linear regression equaiton oo a
seatter plhot of the duta,

(b User the regression equstns o predict the conssnecion work-
ers” average aneual compensation in the year 208
6. Table 1.3 Hsts the ages and weaghts of mme girls.

EZTIEREN Girts’ Ages and Weights
Age (months Weight (potnds)

]

Ja

gr=2u4uy
EERE=EABER

i
=

(=i} Finxl the [inear regression exustion for e Gela

{l} Fina! ihe slope of the regresion ne. What does the shope
mepresent?

iich Superimpose the graph of the inear regresion sguakon on 2
scatier phot of the dasa.

{d} Lize the regression equation i predict the approximate
weight of a 30-monib-old girl



Standardized Test Questions
.mmm&mmmq:
graphmg calculsior

47. Truw or False The slope of & vercal line 5 sero. Jusably yoar
EOSWET

48 True or False The slope of a fine perpendicular so the Fine
y=mx + b | /m Jestify your snswer

49, Multiple Chalce Which of the following 1= an cqustos of the
lime throwgh { — 3. 4) with shope 1,27

Bry+3=2ux-4

My =4 =73+ 3

A)y—4 =%u+ %
Oy —4==Nx+3
{E}y +3 = Hx -

50 Multiple Cholce Which of the following is an equation of the
veriscal line thromigh (-2, 47
Ajy=d Bjx=2
{x=10 (Ejz=-2

5L Multiple Cholcas Which of the following is the r-miercept of
the line ¥ = 2x — 57

Als = =5 Ba=5
i =52 (Elx = —52

5L Multiple Cholce Which of the following is an equation of the
lime through ( —2. — 1) parallel @ the line ¥ = —3x + 17

)y = -4

Cyx =0

iy <=7 Oy=tpl

Aly=—-1x+ 5§ 3 3

Dy =—3x+ | (Eiy=—-3—4

Extending the ldeas

53. The median price of existing sngle-Eumily homes bas incressed con-
sistently during the pasd few yesn. Homewer, the: dasta in Table |4
sty that there harve been differences in warios parts of the counery,

IETTEEN Median Price of Single-Family Homes

Year South (dodlam) West {dolker)

5 143, a0 73,70

LI 143 (0N 155, 400

L 155, 40000 213,600

LY 162 400 58500

003 168, 10 21 SN
Sourte: LS Bureau of the Cemmus. Stadshoal disiract of e Linted
Rates, 2008- 2005

i} Find the linear regression squation for home cost in the South.

ilah What dices the slope of the regression lime represemt™

(e} Finel the lineur regression equition for lome cost in the Wit

iy Where is the medion price increasing mone rapidly, in the
South o the Wesi?

Section L1 Lines M

54. Fahrenheil versus Celsivs. We foond 3 relatorship beraeen
Fahrenkeit emperanure and Celsivs iempersture in Example £
{a) s there & temperature al which a Fabrenbeit Ehermometer ansd
a Celxins thermometer give the same resdimg? 11 so, whad = ™
b} Writing to Learn Graph v, = (%95 + 3 5, =
5/ — 331 and v, = & inithe ssme viewing windos:.
Eaplain howy thas ligure 5 related 1o the questsin in past lak

55. Parallelogram Three diffennt parallelograms have verticss af
=1, UL (L 0y and (2, 3). Dvow ike three and give the: coonii-
nates of the missing vertices.

5. Parallelogram Show that if the midpoints of consecutree sides
of amy guadrilaeral are comnecied. the resull 5 a pasallchogram.

57. Tangent Line Consider the circle ol ralias 5 centered at i, 5
Fand an evpusison of the fice tangent 1o the circle af the point (3, 41

S8 Group Activity Distance From a Point fo a Line Thas
activity investigates how io find the distance: from o potnn Pla, b)
o line £ A + By =
ia) Wirile 3 equation for the line M through P perpendouksr to L
b} Find the coondimates of the poimt (3 m which M and [ mierect.
ich Find the distance firom M o {1



Section 1.2 Exercises

Section 1.2 Funclions and Graphs 19

In Exercises |14, (m) write a formula for the function and (i usc ihe
Tormala wo fimd the indicabed valee of the function

L. the area A of a carcle as o function of is dsameter & he area ol o
cancle of diameter 4 in

L. the height & of an equilaieral manghe 5 o function of s side length
o e heapht of an equilateral mrangle of side length 3 m

A the surfsoe area § of o cube 25 o fanction of the length of he
cisbe s edge r; the surface area of a cube of edge leagth 5 1%

4. the volume V' of & sphere as o funcison of the sphere’s mdis r;
the voluree of o sphere of rsdius 1 cm

In Exgreises 512, {a) identify the domasn and range and ib) sheich
the graph ol the Mincimm

REy=d=r hy=r =89
Ty=24Vr—1 B y=-%"gx
I i
W oy- = W y= V=g
£ =3
1 |
L pe=] 4= 1L y= ] 4=
I o

Im Exercises 13200, use o grapher o {a) identify the domain and
ramge and | ) draw thse graph of the fanction

I oy=vr i p= T

15 y=¥1-0 S y=VI—p¢

IT. 3= 10 ik y=x*

19, y="V5-3 Wy —m—
Wi -

In Evercises 2020, delermene whether the futctson s even, odd, of
neither. Try o amswer wilhout writing anytheng |except e answer )

L g ot By=péa
3 y=x+1 M y=g-}
Mooy ="l +32 M y=x+
)
T oy=— Woy=Vi=g
-k
] I
N oy = M oyw o=y
’ 5= . =]

In Exercises 31=24, gruph the piecewie-defined functions

_jl—i, =1 2 i, x<D

3L fila) |2, gy XL fix) ¥

4 g x|
B fixl={(3x+ ¥ I=x=3

E+ 3, > ]

i, k<0
M =2, D=x=1

x=1, x>1

35, Writing to Learn The verticud fme fest 1o determine whether
2 clarve 15 the praph of 2 fonction sates IV every vesticad fine in
the ry-plame mbersects a given curve in of most one point, then
the curve is the praph of » functicn. Explain why this is nee

Y. Writing to Learn For o curve 1o be spnmefric mhowar the
r-iinis, Ehe Pl Lo v ) st be on the curve o amd only of e poani
Lx, =) s on the curve. Explain wiy 2 curve (had s symmetnc

about the r-axis is noi the graph of a fimction, mless the fenciion
Evy=0

In Exercises 3740, wse the vertical line test (see Exercise 33) 0
deformune whecther the curve 15 the graph of 2 fenchon
3. ¥ E. 8 ¥

= —

\_H_____F_,f — 2
.H'.- L "- r
4 L 1)
- : 1 }{I'
=]
- 1\

In Exercizes 4|48, wnite a piecewise formuls for the function

4. 2 7
-
.
T .v"'f\'l\. l‘.'_ G
A .t
—Q—r: I
e : ol 1 2 i
4% ¥ FE ¥
’ X 1) 1.‘:
o 4
- e RS L\
| 2 x I I. I
ltl .I-'-l



In Excrevees 49 and 30, (a) deaw the graph of the function. Then find

its. {y} domain and () range.

B firy=—@=a+2

in Exercises 51 and 52, find
tm) figle)) i g fien {eh figiin
(e} i Fi0) iedplg—20 A

S fixy=gs+S g=r=3

i firi=x+ 1, gini=x-1

83, Copy and complete the fidlowing tahle

50 fixh =Y+ 4 -3

R} fixd Lf = ghix
i ? Vi-5 Vs
i ? i+1ix X
i) Iix ? X
id) '\-':: 7 |xl.z= 0

L. Broadway Season Statishics Tsble |5 shows the gross rev-
enue fiow the Bmadwary season in milBons of dollars for several

vears.
ETTXEER Brcadway Season Revenue

Year Aot (S malfions )
1997 558
1598 SRR
L. e ]
2000 1
200 B3
2007 21
203 ™m

ST The Losgue of Amercan Theatnes and Preducen. inc.
haw ok, MY & mporied in e Word Aimasas and Fook of
Facty, F005

ia) Find the quadratic regression fior the data i Table 1.5, Lt
x = 0 represent 19590, x = | represeat 1991, omd o forih.

b} Superimpese the graph of the quesdiitic negression cquation
on & scaiter plot of the data

{e) Use the quadraiic regression o predict the amount of revenoe
i M0 :

{d} Niow find the linear negression for the data asd wse it 1o pre-
dict the amount of revenue in 2008

55, The Cone Problem Beagn with a circular piece of paper with 3
i, racies as sherwn i@ fa) Cul out @ soowor with an arc keagsh off
1 Join the two edpes of the nemaining portion 1o form o come
with radius r and height b, &= shown in (b

() Explain why the cincumierence of the base of the cone i
fr—x

) Express the radisis r a5 a fancthon of &

e} Express the height b as a function of 1

i} Express the volume V of the cone 23 & function of

8. Indusirial Costs Dayton Prwer and Light, Inc _ has a peraer

plant on the Miams River shene the river is 200 fi wide. To lay a
mew cable from the plent tr a location m the aity 2 ma down-
and 5100 per fiood along the land.

Lab Suppose ihat the cable goes from the plant o a pont J on
the opposite side thai is x ft from the poing P directly opposite
the plant. Write a fumction Ll thas gives the cost of laying the
cabde i terms of the distunce ©

i) Generate u wable of vadues wo determine if the lesst expensine
lncation fof point {7 is less than 3000 fi or greater tham 2000 i

from poitmt




Standardized Test Questions
E2J vou shouk sotve the following problems without wsing a
graphing caleulsior
57. True or False The function flx) = r* + ¥ + g jsan even
functicn, Fusiify vour answer.
55, True or False The function fic) = 5" s an odd fusction. us-

tify your answer.
59. Multiple Choice Which of the following gives the domain of
flx) = e ?
mge
{Alrw 23 -33O33
M (—=, -3uid, =) (E) i3, =)

&0, Multiple Cholce Which of the following gives ihe range of
1

- T

fur=1 4 ——
A==, 1)Ll =) iByx=1 T @l real numbers
) (—=, 100 L {0, =) iEjz=0

6l Mualtiple Chalee If fir) = I = | amd gix) = 1 + 3, which of
the fnllowing gives § Fo g 2"
(A2 By & 7 m s (E) 10

6L Muiltiple Chaler The length L off a roctangle (s radce = long =
s width W, Which ol the following gives the anm A of the rectan.
gle 23 a function of #s wilth?

AYAIW) = 3W B ACW) = —;lr! () ALW) = 20T

MHAIW) = W2+ IW  (E1AIW) = W3- 2w

Explorations

In Exercises &il-6, (a) graph o g and g o fand make 2 conjechme
about ihe domain and range of esch function. (b) Then confimm your

conjectures by finding formolas for fo g and ¢ o f
L figy=x—=7, glad="Vr
Mfin=1-o glo=V:
& fin=7"-3 ga=Vi+2

- Ar+ |

H._ﬂ:l---—-—il-, glxi = =

x+ 1=x

Section 1.2 Funclions and Graphs 21

Group Activity In Exercises 67-70, 3 portion of the graph of &
fanction defined on [— 1. 1| is shoemn, Cemplcte each graph sscumsng
that the graph is (&) even. (b odd.

6. ¥ & r

¥

[0 o

Extending the Ideas
TLh!l-v:.J:‘m—iF!le‘-jlmjﬂ-’
grapher.
il Genph v, im [ -3 3] by |- 1. 31
i) Comapare the domain of the graph of v, with the domains of
the graphs of v, and v,
i) Replace y; by
h=F B ¥ N ¥ Wrs wd gy
im turm, ard repeat the comparison of part (k).
() Based on your observations i (b) and (oL what woald you
conpectune shoul the domsins of sums, differences. products, and
gquotients of functions?
7L Ewen and Odd Funclions
ia) Must the product of reo even fancthons abways be even”
G Feasons fof your answet
il Can anyihing be said about the product of two odd fancrions*
Ciave reasons for your answer.



Section 1.3 Exercises

In Exegrcises 14, graph the fusciion. Stale its domain and range

Ly==-24+3 3 g
Boy=JFegt =73 doym=1""=]

In Ezercises 58, rewmnie the exponeniial expression to have the il

caled base
5 9. bawe3 B 16", busc 3
T. (1/8F, base2 B {137y, Base 3

In Exercises 912, use a graph in find the sevos of the fonction
L figfy =" — 4

3 ¥
iL flish=3— 2

R fimy=2-35
IL fix) = 3 = L3

In Exercises | 1= |8, mutch the function with its graph. Try o do o
withoug ssing youor grapher,

13 y=2 4 v=13 IS, = =37

I vy= -5 T y=21—% IE v=15-1
|_in \
i s =
I.

I

.i"'.._ 1

L |l

1%

Populsfion of Nevada Tabie 1.9 gres the population of
Mevada for severul yemrs

Population of Nevada
Year Populsisn | thousands |

| SR 1,853
| 1. B35
2NN 1548
2NN 200
2z 2167
L el |
St Sletrfced Afract of e et ST
SO0 = M0 []

{m) Compuie the raties of the populstaon m one year by the popu
laticm in the previoos year

i} Based on par (a), create an exponential mode] for the populs
o i Meevaada

{ch Lise your mudel m par (b o predbct the popuistson of
Mevmda in 2000
Popaiation of Virginia Tablke 1. 10 gives the population of
‘irgimia for several years
Population of Virginia
Wear  Population (dousanids

| a1

[ .00

LY TR

i | ]| 1.193

|| 1 T.I88

i FL T 386
E.ﬂ Slaplrilerad Al of Ml Lirwfeer SCafied
OO - A0S

{a} Compale the rtios of the populabon m ose year by the
population in the previows. year

i} Based on part (2), create an expomentiol moded for e
population of Yingina

{ich Lise your model in part (bi to predfiict the populsison of
Virginia in a0



In Exercines 2132, use an exponentinl model to solve ihe problem.

21. Population Growth The populstion of Kmoxville is 00,000
and is incressing 3 the rate of 1.75% énch year Approximately
when will the population resch | million*

1. Popuiation Growth The population of Silver Bum in the year
190 s 6250 Assume the: population increased o o mie of
175 per year.

i) Estimaiz the population in 1915 and 1940
(b)) Approcimanely when did the populstson reach 50,0007

13, Radicactive Decay The half-lifc of phosphonas-32 is abour
I4 iaws. There are 6.6 grams present mvtealhby.

i) Express the amount of phosphorus-12 remaining s 2.
fenction of tme ¢
(b} When will there be | gram remaining?

4. Finding Time If John mvesss $2300 in 2 savings scooum with
a &% migresdt mie compounided anmaally, how long will i take
uniil John's socoant has a balance of $41507%

. 25. Dowbling Your Money Deicrmine how much time is required
for an imvesimeni i double in valoe if imierest is camed ai ihe
rate of &25% compounded anmaally.

26, Doubling Your Money Deiermine how much time is reguired
For an investment o double i valee if imierest is camed ai the
raie of 255 compounded monthiy.

7. Doubling Your Money Dcicrmine how much time is required
for an imvesiment to double in valee if imerest is camed ai the
rate of & 25% compounded contipcasly.

. Tripling Your Money Determine bow muck Bme i required
for an investmeni i iriple in value if inberest is eamed an the rae
of 5, 75% compoanded annaally.

2. Tripling Your Money Detcrmine bow much fime is required
fior an investment to triple in value if nterest is eamed oo the: rase
of £.7%3% compoanded daily

M, Triphing Your Money Deicrmine how much time i regquired
for an investment w triple in volue if interest is carmed an the ruse
of 5. 75% compoanded contimucsy.

31, Cholera Bacteria Supposc that & colony of bacteria starts
with | bacterium and doubles in sumber every half’ bowr. How
maery bacteria will the colory contain af the end of 24 K?

31, Ehiminaling & Disease Suppose that in amy given year, the
number of cases of a fiscase s reduced by 200%. | there are
TN covses tosday, hoe: many vears will it ke
im) to redhace the number of coses w | 0007

(i i eliminane the disease; thar i, o redece the number of
cancs b less than 17

Group Activity In Exercises 33-36, copy and complete the mble
fior the: fancison.

Section L3 Exponential Funchions 2T

B oy=2=3
L b, Chasige { Ay
1 1
b ]
2 7 i
1
3 i 4
1
+ 7
My==<Ix+4
P ¥ Changs { Av)
i 7
¥
4 T 2
.
3 T -
4 ] '
B or=F
] ¥ Change (Ayi
1 T
1
2 T
"
3 | k
4
4 ?
M v=3
¥ Ratio (¥, )

= L A e |

¥7. Writing to Learn Explsin bow the change 3y is redated o
ithe slispes of the lines in Exercises 13 and 14 If the changes in &
wre comatant for o lmear function, what would you conelude
whout the corresponding changes in y7

. Bacteria Growlh The number of bacteria in o petri dish cul-
ture aftey £ hours is

B = 100",
im) What was the initial sumber of bacteris present?
ilsh How masny bacteria are present after & howrs™
el Approvimabely when will the misiber of hacteria be 207
Estimuate the doubling time of the bacteria
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3, Population of Texas Table |11 gives the populaison of
Tenas for severnd vears.

EEEIEEETN Poputation of Texas
Year  Populstion (ihowusands)

4t} 14329

1950) 16,56

1995 I5,559

1998 20,158

1R 20,558

. L] N g5
Seewee Shafisteal Afsiract of the Linibed Shrbes
H004- 2005

{al Lev x = 0 represen 1980, x = | represent 98], and o forib.
Fimd am exposential regression Tor the data. and supenimpose its
graph on a scaner pha of ihe daa

(b Use the exponential regression agiastss b eslimae the
population of Tevss n 2003, How close i the estimate o the ac-
taal populatson of 221 19.000 in 20037

(e Use the expenential regression equation o exiimste the an-

mizal rate of gremcth of the popalation of Texas.
40. Population of Califernia Table 1.12 gives the population of
Calsformia for several years.

ETIEEE] Fopulation of Califarnia
Year  Populabos (thousands)

1980 REH. L

15950 AL

15 31697

1598 31948

I EEE

L EEE 7.
S Stafiation Absfroct of b Linter Slates
Z004-7005

imh Let x = i represent 19810, v = | represent 1981, and so forih.
Find an exponential regression for the dats, asd superimpose ils
graph on & scutier plot of the dain.

ib} Use the exponential regression eguation i esimale the pop-
elation of Califormsia in 203, How close is the estimate 1o the
scnaal population of 35 484,000 n 20037

(e} Lse the exponential regression eguanion w» estimale the an-
ual rate of growth of the population of Califomia.

Standardized Test Questions
m‘l‘mmmlmlnknhrhmhhm
problems.

41. True or False The mamber 37 is negarive. Justify your snvwer.
42 True or False M &' = 2 then o = 6. Justify vour answer.

43, Multiple Chiolcg Jobn imvesss $200 al 4.5% compsmdiod snns-
ally. Abow hows lomg will i ke for kobn's Evesiment 0 dowble m

il
Ajgyn (Bi%ys O 2ys Dileys (B Xy
4. Multiple Choloe Wiich of the folliwing grees the doman of
r=l"-N
Ayi—== (W[-3= IC-L= (Mi-=73
iEjx=1
45, Multiple Cholce Which of the following gives the nge of
§o=d =37
Ay(—= =)  (B{-=4 (O-4=)
mmi—=4] (E) all reaks

46. Multiple Cholce Which of the following gives the best
approckmation for the sero of fixh = 4 — 7

iAjx = =] 3H6 B = D386 {Cilx = [ 388
iy =13 {E} there 2ne no zeros

4T, Levy, = rPandy, = 3%
in) Genph v, and v in [~ 35, 5] by | =2, 10]. How many times do
vou think ithe rwo graphs cross?
b} Compare the coresponding chasges in v; snd %, & ¥
changes from | o 2, 2 0 3, and 50 on. How lerge mast & be for
the changes in ¥, 1o overtake the changes in v, *
i) Salve fior o o = 3% i) Solve for = < 3

Extending the Ideas

In Exercases 48 and 49, assame that ihe graph of the exponemial
fumction fish = k- a* passes through the: e posngs. Find the values
off a ard &

L AL 0L LSLI- LA



Section 1.4 Ex

In Exercises -4, match the parametric equations waith thesr graph in Exercises 3-22, o parametrization is given for 5 care
Stute the approximale dimensions of the viewing wmdow. Live a fau} Ciraph the curve. Wikat ane the mnitial asd werminad posnrs. |f
ramssier interval that races the curve I."lﬂ.li:l O ams " Inuhvaie the direction 1o whnch the ourse 15 Drioed
3 - el = . =
L os=3smiln, 5= I]13cosi i} Fimd & Cartesian equation for o corve that contains the pa
L y=®rr v=cos | rametried carve. 'What portion of the graph of the Cartesian

3. r=Tsintr—smiMN. v=Tcosr— eosiTr equation is racexd by the porsmetrired corve?

d. i 12 s T Loty v= 12opsr + ool
& x= "¢ = r=0
T-E=8L ¥=N%71 = i[j
B 8= i{s&ct 1) | v Faisfi -2 r =2
y e i anr O r -
PR v=amiler), y=os{len, 0=r=]|
ILr=osir =8, vy=smir=rn 0=r=w=
L x doosr, Xami D=i=lw

I & dsmt, y=2coat D=Er=w

L r=4smi, v=5cmt, D=r=lg

IS x=2=5 1 dp = 7 3 f



Wa=l=t =]+t -=<j<=
IT. s=t, ¥=1—5L OB=1=1
Bor=y=2 y=ly D=p=]

B a=4-Vi y=Vi 0s:
Moar=pr y=Va=-p 0sr=2
. x=simr. yuomly, -m=Spgm
n x=f-3 y=r =0

In Exercises 3334, find & parsmetrisation lor the curve.

XY, e It sepmenil with endpoists (=1, —3) and {4, 1)

4. the line segment with endpoints (— 1, ¥ and (3. -2)

15, ithe lowes half of the parsbola s — | = ¥

6. the lefi half of the parabola v =  + 2x

I7. ihe ey (hall line) with inatal poast (2 3) that passes throngh the
point (=1, =1)

IR the ray (half line) with initial point (— 1. 2 that passes through
the poiint {11, )

Group Activity In Exercises 20-32, refer 1o the graph of

g=3=f, y=r—L -Ssr=4
sherwn in the figune Find the valwes of ¢ that prodisce the graph in the

given guadmamni.
29, Cundrnt | 30, Cuadran 1
3. Quadbrast 11 32, Quadrum IV
R R T T |
.-"""'.:
It 6] by 53
In Exercises 33 and 34, find & parametrization for the pan of the
graph that bes in Quadrant L
Bysrf+rsl Moy=Vr+d

3= Cirefes Fird pommetrizations io mode] the: motion of o poriicle that
sitaartes ol (. () ] troces e cimcle o=+ 37 = o, @ 2 L 0s incficied.
i) poce clockwise i ot comnien: lock wise
ik twice clockwase i} pwice counterclockwise
Jé. ENipses Find paramerrizations i mode| the monion of o parti-
cle that swres an | —a 0 and meces the ellipse
X

3 et
|[;}| +{b} =1, a=0.b>0

a5 milscated.
() onee chockwise i) onee coumheng lockwise
feh ratee clockwise ) rwhce cownpenclockeise

Section 14 Paramelric Eguations 35

Standardized Test Questions
B3 vou may use 3 graphing calcalator o sobve the following
problems.

¥1. True or False The graph of the porsmetine cunve r = 3 om i,
¥o= 4w s a concle. Justify your answer

M. True or False The paramcinic corve @ = 2 eos | —fl,
¥=2simi—0 = = Jois vl clockwise. Jesiify your snswer

In Exercimes 19 and 40, sse the porametric curve s = 36, v = 3 - 5

O=p=1.

. Multiple Cholce Which ol the fullowing describes il graph”

(Abcince (B pambola  (C) ellipse
(M fine: segmment (E} linc

M. Multiple Chalce Which of the following 15 the imitial point
af the curee?
(Ap(=5.60 (B -3 O00, 3 (DRSO
(Eh iy =33

41. Multiple Chaice Which of the following describes the graph
of the parametric curve £ = —3sim e v =—3 oos 7
(A cincle i) parabola VT ellipse
Dy hyperbola (K lime

41 Mulbipie Cholce Which of the folleaing descnibes the graph
of the parametmic corve x = 3¢, v = 2. ¢ = |7

iAjarcle  (Biparmbola (T lene sepmem
Dilime  (E)ray
Explorations

43. Hyperbolas letr = asecrondy = bast
in) Writing to Learn Leta= L Zor L6 =1, Lor 3 and
Eraph using the: parameter intsrvl § — 'L ) 2L Explain whal you
s, amd deseribe the role of o and b o e parsmeine aquations.
(C o B vou get what appear o be sayngiotes, Iy wing te ap-
promimmatsm | =157, 1.57] for the parsmeter mierval §
ib} Leta = 1 b= 1, ond graph in the pemmetey mieral
i/ L 3=/ 1 Explain what you e
ic) Writing to Learn Leta = 1 & = 3, and graph using the
parameter mierval | —= /2. 5220 Explaln why you must be
carciul abxoul graphng n this interval or amy mborval that oos-
wains T2 L

id Use algebea 1o explain why

-+

(e} Let x = g tam fand ¥ = bsex £ Bepeat (2], (b, and {d) msing
an appropriate version of (di

4. Transformations Letx= (Qcos ) + hand vy = (2sim )+~ £
{w) Writing o Learn Letk = Damd b= —2, — 1, [,and 2. im

tum. Graph wsing the parameter imierval [0, Ix]. Desnibe the
role of
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bl Writlng to Laarn Leth = Oandd = -2 — 1. . amd 2, im
mle of L

ie) Find a parsmetrication for the circle with mdies 5 ond center
arfd, -3

i) Fined o pararsetcieation for e ellipae centered on (— 3. 4)
with semimapr axis of length 5 paralle] o the r-aus and sef-
minor axis of kngth I parallel o the v-axis

In Exevenses 45 and 46 2 parametrization is grven for a curve.
jm} Ciragph ithe curve. Wiksl are the initiad and tetisal poists, if
aay ! Imdicale the: direction in which the curve is trced.
ibi Find o Camesian equation for o curve that contains the pa-
rarmetrized curve. What portion of the gruph of the Canesion
exiiathon 15 traced by (he parssetrined carve?

A5 y= =gect, y=wmi =-w/l<i<wd

M a=mnt y=-lexi -wml<i<wl

Extending the Ideas

47, The Witch of Agnesi The bell-shaped witch of Agnesi can be
caesirocied os follows. Start with the circle of rachus |, centered
ot the posng (0, 1) as shown in the figune.

Choose a poind A on the line v = 2. snd connect 1o the ongm
with a line segment. Call the point where the segiment cnmacs the
circle B Lz P be the point where the vertical fine through A
crosses the horizontal line through B The witch i the curve
traced by /*as A movees along e line v = 1

Fimd a porametricatson for the witch by exprossing the coondi-
nudes of P in ierms of ¢, the mdin messure of the angle tha seg-
(which vou muy seseme ) will belp:

b x = AQ iy =2— ABsinr ) AR - AT =(AJY

44. Paramelrizing Lines and Segmenis

mShowthatr = 1, +ip— 5 F=r5 & =Rt
—% < | <2 % i§ 5 parumetrizution for the line through

the: puints x,. ¥} and L5 ¥:0

i) Find 2 porametriratson for the bne sepment with endposts
v, vy b and Lry, )
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Section 1.5 Exercises

In Exervrses |-, determuine whether ihe functson is one-bo-one

I ' L

=1

In Exeveises 7-12, determine whether the fonction has an inverse
Funsison.

e - | L B o TR

e y=x'+1 1L v=Inf L y= 23
In Exercises | 324, find /' amd verify thar
(fo 'Y= (" a ix)=ur

1 firi=2r + 3 4 flah=35— 44

I8 fivi=x—1 & fish=x"+1. x=0
IT. fi=x% x=0 & fiah =5~ =0
19 fin=—(r— ¥ =2

M fliy=s++1, sz ~—1

| :
2L fix)= =, x>0 L fini=—

=" x?

dx # | r+3
¥ B en Ml e
A fix s - I Fix) —

In Exercises 25-30, wse purametric grophing o graph £ 7", omd v = &
& fixh = M firfj=¥ . firi=1""*
IR fixh=3"" B fin=Inx ﬁ,_ﬂu:l;-tu
I fin=sn""xy XL firl= @n

L

In Exercises 33-36, solve ihe equation slgebmieally. Suppon your
solubion graphicaly

X (Dafy =3

B eodbe =]

In Exercises ¥7 and 38, solve for v
.hny=J+4 M inir—1li—In2=x+nas
In Exercises ¥42. draw it praph smd determime the domain oo
range of the fisncton.
B.y=1n3--4
dL. ¥ = log; ix + 1)

oA
M LTI

W y=-Jogir+ 2+ 1
-IL\:hlglu—-l-.

In Exercises 43 pnd 44, find a Formula for /" and veriiy that
ifaf e =" s =1

_ oo < 50
48 firi TS -H"Ir“l_—l—ll'
45, Self-inverse Prove thai the funciion [ s s own ioverse
mfi=vi—5, =i ilbi fixd = 1/x

6. Radicaciive Decay The half-life of 2 coriain refiuactive suh-
stance i 12 bowars. There are 8 grams present imitially

{m) Express the amount of subsianoe remaining a5 a fmction of
T 1,
(b When weill there be | gram remsiming?

47. Doubling Your Money Desermine how much fime is reguired
for & 550 imrestment o dooble in value if miemst & cemed 5
the e of 4. T5% compounded anmslly

48. Popuiation Growth The populatson of Glenbrook & 374000
ami is increasing o the e of 2 4% per year Predict when the
popielatu swall B 1 mallon

In Exencises 4% and 50 Jet v = Drepresent 1990, @ = | represent

19491, and 30 forih

9. Natural Gas Production

im) Fiewl & maniral logarithm regression equation for the des m
Tabsde 1. 16 and superimposs its graph on a sciller plot of the data

Canada’s Natural Gas

Production

Year Cubic Fest (milhoans)

1997 576

1958 598

(LR [

L] 47

i LY ]
;u-ﬂ._:_.-.-'l‘-:-'-:.:' vt q.: —-r-;r-.-'_r::_iurn
LRI -2AS

ik} Estimate the nurmiber of cubi foct of natural gas produced by
Canads in 2000 Compare with the sctiual amount of 665 mllon
cubic et in 002

e Prodscy wien Canadian natioal g2 producton will resch 7
o cabe et



50, Matural Gas Production

() Find a natural logarithm regression equation for the dats in
Tabde 1.17 snd smperimpose its graph on & scatier plot of the
data.

ETTEETd cChina's Natural Gas

Production

Year Cuobic Feet (mnllions)

7 LT5

1948 0.7

1 055

b L1 0.5

2ol 1.7
Sourre Stahatca Absract of fe Gheded! Stafee
PO 0

(b Estimate the member of cubic fest of mfural gas produced by
Chima im 2002, Compare with the sctual smount off 115 erillion
cubdc et in 2NI2.
e} Predicr when Chima's namurl gas prodoction will reach 1.3
trilfiom culbse feet

£l. Group Activity Inverse Funclions Let v = flx) = mx 4 b,

m = 0,

ia) Writing to Learn Give a convincing argument that (is a
ane-to-ooe function.

i) Find & formiala for the: myverse of L How are the slopes of |
and ' related?

i) I the graphs of reo functions are parullel lines with o
morero slope, what con you say shoot the graghs of the inverses
of the fumcthons"

i} I the graphs of two funcions ane perpendicualar lines with
mzern dhope, what can you say shout the graphs of the mverses
af ihe funcions?

Standardized Test Questions

'Tm:h:ﬂdmhnlt- foflowing problerms without wing o
praphing calculaior

52 True or False The function displayed in the graph below is

¥

Section LS Funclions and Logarithms 45

53, True or False If i fo gt} = . then g i the inverse function
of . Justify your answer
In Exercises 34 and 55, wse the fisnction iz = 3 - Inde + 20

5. Multiple Cholce Which of the following is the domain of 7

Alx= -3 imi—=.=) Cyi—1. =)
oy [— 1.9, =) {E) (0, =}

55. Multiple Chobee Which of the following i the range of 7
A) ==, =) (B —=, 0} Chi-2.=j)
{0 i, =) (Ej i, 5.3)

Hﬂﬂ:ﬁ Which of the following is the inverse of
=3 — X
l.AJ.r[J'IthI_.‘ (Bigln =3 (Clgplny=3r - 2
m}g{ﬂ:Lj] IEI]I..H:I;I

57. Multiple Cholee Which of the following & o sodution of the
oo 2 = § = =7

{Ajx= -1 Hy=-1 iClx=10
M= {E) There are no solutions.
Exploration

58 Supporting the Quotient Ruwle Lzt v, = In (x/al, ¥ =
e vy = v — v omd ¥, = ™,
ta) Geaph v, and ¥, fora = 1 3, 4, and 5. How are the graphs of
wy i wy pelaged™
i) Giraplhs v fora = 2. 3. 4, and 5. Describe the graphs.
et Graph v, fore = 2, 3. 4, and 5. Compare the praphs to the
graph of ¥ = a
idh Use e = &7 = g 1o solve for v,

Extending the ldeas

59, One-to-One Functions If [ & o one-lo-oae fenction, prove
tha gile) = —Fie) 5 also one-to-one.

&l One-to-One Functions if | 5 2 one-lo-one fenction and fiix)
% mever fem, prove that gin) = §)/fixl m also one-o-one.

&1. Domain and Range Suppose thata # 0, b = | and b > 0
Determine the domain and ange of the funcison
ol y = ol ") + of by = o bog, (r — i +d

bl Group Activity inverse Functions

ax + b o

Lﬂf{.‘l}-m. coill ool =~ bl

in} Writing to Learn Give o comvincing srpument that f is
- -,

{b) Find o formsla for the inverse of 7
ie) Find the horizonil snd vertical asympietes of [

(d}) Find the borizontsl snd vertical asympioses of ' Hewe are
they pelabed 1o those of 7



Section 1.6 Exercises

In Exercises |-, the angle les al tse center of a circle amd subiends
an arc of the circle. Find the messing angle measure, cirche mdius, or

e length
Angle Radius Arc Lengih
l. 5=/8 2 P
L 1 4 10
X1 14 T
47 f L f.

In Exercizes 5-8, determine if the functics i even or odd
6. wangent
7. cosccum B cotimgent

Ia Exencises 9 and 110, find all the rigosometnic valees of & with the
given oooditions.

5, secom

[ &
B, cos 8l = =it S & == i)

B tandl = =1, sandl<0

In Exgrcises | 1-14. determine () the period. (b) the domain,
iz the mage, and (di draw the praph of the function.

i y=3ceHc+ )= 13 1. y= Jamidr 4+ o) + 3

L y==3mmidr+ =42
j T
1-L|.—:'.:|'| ‘:I"'
| _1|

I Exererses 15 and 16, chaose an approprisie viewing window o
idnglay wo complide ponods of each trigonometric function in
raifsan mosde:

15 (@l y = secx

by = cxc x el vy = cot ¥

6 faly = smr ) v = cos 3 gl v = mn

In Exercises 1712, specify im) the period., () the amplansde, and
(i identify the viewing window that s shown

I8 v=2¢os

W 4 L

17, v= |.55in Xy

>
_‘ﬁ:: LI
e

Il ¥ = com wx

bz 8 El’ﬂl.l-ﬂ Activity A musicsl node ke thar prodoced with a wn-
ing fork or piich meter is a pressure wave. Table |19 gives -
quencies (im Ha) of musical notes on the iempered scale. The
pressEre versis Lime taneng Fork dsts m Table 120 were ool
lected using & CHL™ and 3 microphone

Frequencies of Motes

Mg Frequency (He)

C 2

Y or [ d

o . T

B® o E* 0

E 30

F g

 or L

G w2

o or AP 415

A 40

Al or BF Lifely

B 494

C {next ociave ] 524
Socrie DAL '™ Spabers Erpermmenly) foricoos

Teindin bFribrussats, e PG



EETIXET) Tuning Fork Data

T §) Prisune Time {5] Pressun
[ELL LR 125021 0008024 - 106632
RELL AL 150831 S 1520 000735
CLNAEI 56 51971 4112 143664
00752 151411 M5 e 1314010
L0 3344 L4743 QLTI ] 151971
000 5240 45619 L L6 1.51411
001 8432 — (LRSI D004 2RR LAMN5
DN = L51412 uons TR 0. 1%ET1
0LO023520 =LI558E (L0DEEAE — 106072
0260 —OLETSE LT 1904 = 1514012
(LS4 L6858 00074496 —0aT1I6
03136 130851 UEE L2322
L3ITIs 131971 DTassd I 46913
fLo036a214 151411 (1. COE 2T 150401
D 3ER 16 145813 0 OESATY 158971
o2 032145 00087 |68 1 50851
(b R S -9 RE T 13625
LT IAEE ] =1 51971

(a) Find 3 sinusosdal regressbon eguation for the daa in Table
120 snd superimpose s graph on o scater plot of the data
(b} Deiermine the frequency of and adentaly the musical moe
produced by the fuming fork,

2. Temperature Data Table 1.21 gives the average monthly em-
peraires for 5L Lous fora | 2-month perod suming with Jan-
ary. Model the monthly temperature with an equation of the foem

¥ = asim [Wr — k)] + L,
+ in degrees Fahrenbeit, ¢ in months, os Follows:

ETINEN] temperature Data for 5t Louis
T {montls)

azaﬂazaa:xurg
3

=R - R - T R R

{a) Find the value of & sssuming that the period i 12 months.
) Horw |5 the amplitude: o related o the difference 80F — WF?
{eh Use the informstion i (b} o fsd L

iy Fined , and wriie an comation for x

e} Superimpose o graph of v om a scamer plot of the data.

Section 16 Trigpnometric Functions 53

In Exercises 3526, show thar the function is one-io-ome. and graph
R
B y=mmr OI=i=sw

M y=mnr L

|-l-|ln
|

In Exerczses I7-30, give ibe measure of the angle m mafisns and de-

=
. sin-"! _\rzz}

Moo LT

IT. sim~! (0L3)

M oan ! (—5)

In Exercises 31-36, solve the equation in the specified merval
M. mnx=21% 0sx=slw
X miz=-07 I=i<iw
N o= 0<r<inx
M osinyg=—5 -T<r<= M oizr=-] -m<g<w

M wcr=-) -w=i<T®

In Exercises 374 use the given information o find the values of
the: six Irigosometn: fuscions o the angle 8, Give euact answers.

3. #=sin! I'—?} nnnm-nt_i

12
3. The point P =3, 4) is oo the ierminal side of 8.
48, The point M —2, 2} is on the terminal side of 8.

o sn(o (i) @ wmfa{5s)) |

usedd i the figune belos: (g} Then write the equation for the model

¥ & B

Temperaiure (T}

L

PESRPIPFLFFFIES
ormal mean air emperatare for Fairbanks, Almka, photted o data
jpoints {red k. The sppromimating sine function fixl & drsm in bl
Sonrre “h e Cures of Tempavaiuns Warialon o Snd Dol 77 By B W Lands
ond T & Langte, The Maftemalicn Racter, 78 Fg 2 5 535 [Sept . M97T)

M. Temperatures in Fairbanks, AlZSka LUse the squton of
Exercine 473 o appromimale the apswers i tbhe following geey-
tions: abowt the temperaiures in Fasrbanks, Alsis shown im e
figare in Exercise 43, Assanme that the year bos 365 dops
@) What are the highes and lowesi mean duly mperaiares®
i Wit i the average of the highest and lowest mean daily tem-
perunares T Why is this average the vemticad shifi of the: function™
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45, Even-Odd
@) Sherw that cof & ks a0 odd fuscton of ©
(i Show that the quotient of sn even Function ad @n odd
Tunctiom w an odd Fusction.
46, Even-Ddd
i{a) Show that csc a0 s an odd fenction of ©
il Shoss 1t the peciprocal of on odd fanction is odd

47. Even-Odd Show that the product of an even function and an
odd fonctson is an odd function.

48. Finding the Period Give o convineing srpoment bt the pe-
riond of tun 1 is 7.

49, Sinisoidal Regression Tshle 1.22 gives the values of the

fanction
SFiay=asimiby + cf +

accurate i rwo decimals.

IETIEEEE] values of a Function

X fix}
1 a2
2 [ g}
1 wiz
4 216
5 497
[ 597

il Fimd a sinusoidal regression equation for the data.
ik} Rewrite the equation with . b, ¢, and  rounded 1o the: pear-
el iNeeper.

Standardized Test Questions
X You may wse o graphing caloulator 1o swlve the following
problems.

50 True or False The penod of v = sl 2) s o. Jostilly your
ARENET

51. True or False The amplitude of ¥ = ; cos 1 is | Justify your
FlLtt ol

In Exercises 52-54, fiixi = 2 oomidx + wh = L
51 Multiple Cholce Which of the following is the domain of 77

Al [-w. w] (B -21] Ch[=0.4]
iy —=. =) (Eiz=0

53 Multiple Cholce Which of the following is the mnge of 7
(ANI—31) (By[-3.1] Chi—1. 4
-1+ (Ey{—=, =}

54, Mulliple Cholce Which of the following is the period of /7
Aldr B3 IOl Nr (Es2
&5, Multipie Cholce Which of the fodlowing is the messire of

tan” i =%'3) in degrees?

(A} —BlF B —NF ) MF {IM 6IF (E) 1 HF
Exploration
26. Trigonometric identities Let fis) = snx + com x

fah Graph v = fir}. Describe the graph.

1B} Use the graph 1o identify the smplitade, period. horizontal

shifi. and vertical shifi.

e Use the formmula

sin m oo 8 4 oo o din @ = e+ )
fowr the sine of the sam of two sngles i confinm your answers.

Extending the Ideas
57. Exploration Lety = sin fov) + cos faxh
Use the symbobc manipulsor of 2 compuier alpebrs syem
HCAS) o help you wiih the following:
ia) Express v a5 & sinusobd for e = 2, 3,4, and 5.
(b3 Conpoctane amother formida for v for o oqual & any posilne
mieger i
i} Check vour congectare with o CAS.
{d) Use the formala for the sine of the sum of mwo angles
isee Exercize 56c) o confinm your conjeciure.
54, Exploration Levy = gsing + boos i
Use the symibube manspulator of 3 compuiler algebea sysbem
PCAS 0 help you with the following:
() Express v a5 a simasoid for the: follewing pairs of values:
a=Lb=1; a=Lk=k a=5b=2 a=Lbk=%
a=3b=4
i) Conpectune another formula for v for any par of posative
inbegers. Try other values if neceisary.
lel Check your conpeciane with a CAS.
id) Use the followmg formulas for the sine or covine of 2 sm or
ilifference of fwo angles o confirm your conjectone.
win o oos [ * oo sin @ = sinde = J)
cow o com @ = g oo sin f = cos e = @)
In Exercises 59 and 60, show that the: function & periodic and find s
pericl
B, y=sin’ g il ¥ = |wan x
In Excreises 61 amd 62 praph onc period of the fenction.
&L fix) = sin (6}
6. Fled = cos (Slkex)



Section 2.1 Exercises

I Exercises -2, an chject dropped from rest from the: top of a 1adl
Iwikhidimg falls v = 16 feet in the first 1 seconds
L Fieel the sverage speed disrims the first 3 seconds of fall
2, Fimd the average speed during the (st 4 seconds of Eall
X, Fimd the speed of the object at ¢ = 3 secomids and confirm yowr
snswer akpebrascally

4. Fimd the speed of the object & ¢ = 4 seconds amd confirm your
anawer afpebraacally

Im Exnercises 5 and 6, wse fim,__ & = & hm,
pies of limics o find the Limic

x = i, and the: proper-

& Emilc = I + 3~ 1)
pers
x + 1
b, | ———
—= = =+ 4

In Exereises T-14. determine the |emit by substiarion. Suppon graph-
ically

T. bm  Iz{2x = 1) i hm (x+ 3)5
==L -—d
. = v+ 5y + B

% Emir® 4+ A — I — 17} L fim — g

=i 2t y+ 2

dy +-3

1L lsm T | -8 I||:I||_|||I: T

r=—1 el -

13 lim_ (x— 6)27 T4 fimy Vr + 3

In Enercises 1515 caplasn why you canmol isc sibstibution bo deer-
rine Ui lermml Fisd the [emil of o exsls.

15, Em V=2

It fim
par P

{4+ 2r — 16
I8 fim - —

17, lim +

N

In Exercises 1'9-218, determine the b graphically. Confirm olpe-
braically

r— 1 =3+ 2
1% Im———o . iy ==
il IE = || " L
' Lk
Spt + Ryl 2+ 3
L m——— 22 lim
o0 Ixd — |fx? Pt i
L+ 5F — 8 s Lk
B km——— L4 lim ——
s L] | -
S R
F lign ———
ol g 1 s 1§
SET” § s do
7. lom N lim

I Exercises 29 and 0, use & graph oo show shat the: fimit does oot
[ i1
- - ] g = |

. lm . ML [em ——
e 2t —4

In Exercises 3 1-36. detormine the lmal

. lim imix 32 wm mix

33 I|n'|!.I imil M lom ind &
A5, i ':7 M fim —
i |LE| T i

In Exercizes 37 and 18, which of the dalements are trie about the
function v = fiy) graphed there, and which are fale?

M. '
-
¥ )
1 L |
1 |
-.\x F,
| o & ’
i nl I :
jmh b izl = | (b Em fix) = 0}
= iy
ich lim figh= | {di fim filx) = hEm i)
B —ad) s
e Em fa) exiss () lim File) = 0
igh fim File = | {l) hm fixh = |
1K) lim fileh =0 (i lim fin) =2
- Pl
35 d
L ]
W FLEL)
2l i

el .
-5

{ak tm  Flx) |

ihlll:lr_r!.h:l dies i eist
gl |_|1'1r_= flx) = 2 idh Fl_r:1 Film) = T
LHII:rn filx) =1 iy tlu.'lrl. flr) does mof exis
':',i"ﬂ filxl 7_!|r31_ il

i lim fix) exists ot every ¢ im i—1. 1)

Uy B i) exists 5iewery o im (1. 3)



Section 21 Rales of Change and Limits BT

I Exercises 3944, use the graph io ssiimaie the imits and value of In Exercises 43—, match the fumction with the: table.
the functicn, or explain why the limits do not exist dex=2 o
. bl oy wr="0m1
MITTHFTTT {a) lien fix)
AAAEERNANN AN -t PPN i S | PERDIE &t
—=——t -.;-.... 'HH.'ﬂ'ﬂ' A =1 ; xe]
SEEEENRETY " BE X
ENERERFRAERE te} larm i) T
EEREENE ] 3 | =S
Wiy v |
gt kb R 1 L ¥ ] -am
t . ! 3 ! | I.I_ -% 8T
® CTTTTITIIT L] e g -
| . fal ib}
| b lim gir)
i [ :
- ded lim glr) e
T - . - 1 =+ I. l.
EEENE= REEEREEY " P iz |2
= TSRS AR S EEREE H S . . (& ¥
o) Jie_£ (k) L
igh id)
b fim_f1h)
In Exercises 49 amd 30, determine the limil
- i I A - -
{c) lum, (k) 48, Assume that lim fix) = 0 and lim gie) = 3.
W) fi0) h}{.!:u-r;l + 3) 1] E x filx)
2 L
@ lim_pis) fieh lim g6} ) im 25
=V - ] -
(e . pl) (@ lim (F(x) + gixh) {0 lim {00 - i)
dic _ fin)
(@ pi-2) i R

I Exercises $1-54, complete parts ja), (b, and ic) for the pievewise-

lﬂE Flx) defined fametion.
y {ml Dhrarw the graph of
IMIH Fixl -
il (b} Determine lim, _ - fix) and lim, - Filel
ted lim Fleh (e Writing to Learn Docs lim, . fiix) exiss? If so, what is if?
il I o, explain.
i Filp -z x=}
2. e=21,flxh= ‘;-r-l. e
=32 x<?
fah lim Gixh SLc=2fir)= |2 =3
2, x>2
lh]E?_Em i .
Be=Lf=f==1"
ot gl R R Y
i G2} o~ 2 Jr—ah 2w
S Lfix) ;2 2=—1



&8 Chapler 2 Limits and Continuity

In Exercises 55-58, complete parts (aj={d) for the precewse-defined
function.

ial Dirnw the graph of £

() Al what poines ¢ i the doman of fdoes im,,, [T exisg?
ik At whai poinis c does only ihe lefi-hand Timst exist?
{dy A what points ¢ dioes only the rigivt-hand limst exist?
siny. —lw=gz<0

55. flnk = mi, D=g=<lw
osr, —wxx<0
6. flx)= wey, D=r=w
Vi—at 0=3<]
5%, fixh=§ L. I =x=12
2, a=3
L =l=x=<0awl=<r=1
B flrk=¢1, x=0

b s=—looa=|

in Excremses $9-62, find the limin graphacally. Use the Sandwoch
Theorem o condinm yoor aaswer.
9. lim x sin 1 68, lim x* sin x

. = |
il Iinrlui. &2, lim * om —
=l ' & sl e

&3, Free Fall A water balloon dropped from o window high above
the grownd falls ¥ = 4.9 m in ¢ sec. Find the balloon’s
im} averape speed during the first 3 sec of fall
(b spocd i the mnstang ¢ = 1,

&d. Free Fall on a Small Airfess Planet A rock released from
rest b0 fall on s small sirless plaset falls v = gr" minrsec. ga
cofistant. Suppose fal the rock Gills w the botiom of § crevisse
20 m below and neackees the boftom mn & séc.

a) Find the valoe of g

i Findd the uverage spoed for the fall.
1) With what spead did the rock it the botnom?

Standardized Test Questions
ﬂmmmmmm&mmw-
graphing calculabor.
ﬂmﬂﬁhuﬂfh}tzﬂsﬂjm-lm
Eﬂ.ﬂ=!.lﬂiﬂywm.
HMIMEI—+TJ=1.M@ ORI GRESWET,
In Excreises 67— M. use the following fuscison.
2-u x=1
MR=1Z 51 x>l

&7. Multiple Cholce mhhnluul'llm. fuy?
AFST (BT (01 (DD (Eddoes not exist

8. Muitiple Cholice What is the valee of lim,_,, . fix®
AJSZ (BIAZ G (DD (E) does ot exist

&9, Multiple Choice What is the valoe of Bm,_, fiixi*
AVST (B2 O ICHD (0 (E) does not exist

0. Multiple Cholce What & the value of /1177
(AYST (32 (O (M0 (E) does oot exisy

Explorations
In Exervises 71-T4. complete the following ables and siabe whai you
belweve lim,_; /s i be.

{ai

| =01 =001 -0000  —00000

fixp| 7 7 ¥ ¥

L

sl w1 om oo ou0

fixh | 1 * * *
TL,FL:I-:u—: T:I‘.,r'upnqi%
T3 fix) = m.,_] T fix) = xuim (I 2]}

75 Group Activity To pove thet imy g (vn 8% = | whend i=
mcasured |8 mdisns. the plan B e show thae the right- and lefi-
hand limits e both 1
{2 Tio shon that the right-band lmat s |, explsin why we can
restrict our aftenton o 0 < @ < 7/

iy Use the figune 1o show tha

wres of S0P = —sin 8,

il | =

-ﬁﬂﬂm*%_

nummr=3‘_n

el Use part ib) and the figure o show thar for @ < @ << =/1,

1, 1 1
Enlfil'&'—'ilﬂﬂ.





