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CHAPTER 2 FUNCTIONS AND THEIR GRAPHS

Fill in the blanks.

1. A point in the plane can be represented uniquely by a/an

pair of numbers. The first number of the pair is

called the ___ | apd the second number of the pair 1S
called the

2. a. The point P(a, 0) lies on the -axis, and the
point P(0, b) lies on the -axis.

b. If the point P(a, b) lies in the fourth quadrant, then
the point P(—q, b) lies in the quadrant.

If P\(x,,y,) and Py(x,, y,) are any two distinct points
O a nonvertical line L, then the slope of L is m =

b. The slope of a vertjcal line is
C. The slope of a horizonta] line 1S

d. The slope of a line that sjants upward from left to
right is
4. If L, and L, are nonvertical lines with slopes m; and m,,

respectively, then L, is paralle] to L, if and only if
——— and L, is perpendicular to L, if and only if

L
\

\.

S. a. An equation of the line passing through the point
P(x;,y,) and having slope m is . This form of
the equation of a line is called the

b. An equation of the line that has slope m an?l

y-intercept b is . It 1s called the form
of an equation of a lipe.

6. a. The general form of an equation of a line is

b. If a line has equation gx + by + ¢ =0(b # 0), then
its slope is

7. If fis a function from the set 4 to the set B, then A is
called the of f, and the set of all values of f(x) as

In Exercises 1-6, find
through the point (-

M eguadon of tha line [ ihat A5SeS
<, 4) and sativfies the given condinon.
L. L1s 4 vertica iip.

e

. L1 orizontal line.

+ L 2asses tvough the poiy: 73 -)

i Qe

LT ) < . i - . [ o
+ LNE X-tntercent oj ¢ 1S 3.

',q

< Lis paraile) 10 the e Sx — 2y = ¢,
% < is Perpendicular to the Jipe 4x + 3y = 6,

/o Fad an equation of the line with slope —3 and
A-laereept -3, -

10. The compo

8. Find the slope and y-inieree

9 Flind anequaton of i Tine o

10. Find an CUUALICN OF (> o

<ible values in A 1s called the
+ takes Of f fis cont ned in the set

s

ction is the set of all points () )
hthatxisinthe ____of fanq ,
The Vertical Line Test states that a curye ;

the graph of a function y = f(x) if and
line intersects it in at most one

=

/ ¢
xy-p]ane 1S

each _—

function
If fand g A€ 3
9 tivfely, then (a) (f £ 9)(¥)

“and (¢) (i’)(x )

. The domain of p 1S

s with domains A and B, respec.

, (b) (fg)(X) =

. The domain of

|

.——-——_—-—

— With the

(x) is never

f+gi1s
2dditional condition that g

sition of g and fis the function with ry|,
(x) = Its domain 1s the set of al] x i the
((igc}n:lii)n of such that ______ lies in the domaj

of

11. A quadratic function has the form f(x) = 1y

raph is a/an that opens 1t a > 0 ang
g £ 4 < 0. Its highest point or lowest point ig calleg
its . The x-coordinate of its vertexis _____ and

an equation of its axis of symmetry 1s

12. a. A polynomial function of degree  is a function f the

form - ,
b. A polynomial function of degree 1 is called a/ap

function; one of degree 2 is called a/ap
__ function.

¢. A rational function is a/an of two

d. A power function has the form f(x) =

\0

R'

v -‘“."‘.&-_‘ ..:.

cept of the line with €quation
3x = 5v =6,

Nassing through the
+3) and paralict 1 e line with equation

- 112 pdssing through the poing

(= 13) and parat™f 1 v e joining the points (-3, 4)

and (2, 1),

O ihe line passing through the point

4

A .
(=2, =4) that is perpendicular to the
2v =3y - 24 =

line with equation




ces 12 and 13, sketch the graph of the equation

cisé

in EX€'
12 3}_/4),::24 13. *2.\‘+5y= 15

Cxercises 14 and 15, find the domain of the function
In B ~ '
14‘ f(l') - \[9

x + 3
5, f6) T2 — X
N\ = 3x2 + S5x — 2. Find;

p GALES OF PRERECORDED Music The following graphs show

the sa]CS , A :
q function of time ¢ (in years), with ¢t = 0 cor

SOf Ol]a )
CDs

— Cassettes

ere the sales of prerecorded cassettes

e of prerecorded CDs?
f prerecorded CDs

years W

than thos
ars Were the sales O

greater than thos€ of prerecorded cassettes?
ar were the sales of prerecorded cassettes

hose of prerecorded CDs? Estimate the

h format at that time.
Association of America.

q, ID what
greater
b, In what Y€

Source: Recording Industry

g Lty =21t .
ch the graph of this equation.

9. Sket
of x? Why?

b, Isy @ function
¢. Isxd function of y? Why?

19. Sketch the araph of the function defined by
j(,\') = ) .
| —x>+4x — 1 ifx = 1
0, Let f(x) = 1 wrd 9(¥) = 2% + 3. Find:
a. f(x)g(¥) b. f(x)/9(x)
c. f(g(x)) d. g(f(x))

1 and 22, find the vertex and the x-
parabola.
22, ¥ & 4+ dx + 3

In Exercises 2
the parabola and sketch the

21, y=6x* — 1l — 10

Unl ' '
ess otherwise noted, all content on this page is © Cengage Learming.

of prerecorded music (in billions of dollars) by
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In Exercises 23 and 24, find the point of intersection of the linés

with the given equations.

23. 3x +4y=—6and 2v + 5y = —11

3
24. )’=ZX+6and3x—2y+3=0

of the two straight [in€s

25. Find the point of intersection
~ —llandx =06y "%

having the equations 7x + 9

26. T.he cost and revenu
given by C(x) = 12x + 20,000 and R
tively. Find the company’s break-even point.

27. Demanp For CLock Rapios In the qccompanying figure, L
A clock radios mant-

is the demand curve for the model
d curve for

factured by Ace Radio, and L is the deman
their model B clock radios. Which line has the greater

slope? Interpret your results.

ing figure, L1 1S
dios manufac-
e for their

lope?

the supply curve for the model A clock ra
s the supply curv

tured by Ace Radio, and L
model B clock radios. Which line has the greater s

Interpret your results.

AD
L

29, ConsumpTION FUNCTION The consumption function 1n a Cer-

tain economy is given by
C(v) = 0.75y + 6

consumption expenditure,
nd both C(y) and y are

where C(v) is the personal yis

the disposable personal Income,
measured in billtons of dollars. Find € 0), € (50), and

C(100).
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30. Company Sates A company's total sales (in millions of
dollars) are approximately linear as a function of time (in
years). Sales in 2010 (x = 0) were $2.4 million, whereas
sales in 2015 amounted to $7.4 million.

a. Find 4h €quation giving the company’s sales as a
function of time.

b. What were the sales in 20137

31. ProFiT Functions A company has a fixed cost of $30.000

and a production cost of $6 for each CD it manufactures.
Each CD sells for $10.

a. What is the cost function?
b. What is the revenue function?
C. What is the profit function?

d. Compute the profit (loss) corresponding to production
levels of 6000, 8000. and 12,000 units, respectively.

32. LiNear DepreciaTion An office building worth $6 million
when 1t was completed in 2008 is being depreciated lin-
early over 30 years.

a. What is the rate of depreciation?
b. What will be the book value of the building in 20187

33. DEMI.\ND EQuations There is no demand for a certain com-
modity when the unit price is $200 or more, but for each
310 decrease in price below $200, the quantity demanded

Increases by 200 units. Find the demand equation and
sketch its graph.

34. Supery Equations Bicycle suppliers will make 200 bicycles
available in the market per month when the unit price is $50
and 2000 bicycles available per month when the unit price
is $100. Find the supply equation if it is known to be linear.

35. Cuark’s Rute Clark’s Rule is a method for calculating pedi-
atric drug dosages based on a child’s weight. If a denotes
the adult dosage (in milligrams) and w is the weight of the
child (in pounds), then the child’s dosage is given by

aw
D(w) = —
) =150
If the adult dose of a substance is 500 mg, how much

should a chila who weighs 35 Ib receive?

36. Revenve Funcrions The monthly revenue R (in hundreds
of dollars) realizzd in the sale of Royal electric shavers is
related to the umit price p (in dollars) by the equation

| -
R(p) = —Spt 30p

Find the revenue when an electtic shaver is oriced @ % 3()

o

ST, ferewre o Crutse Wousthy The number of Nortt Ameri-
can Cruise shin passengers has been increasing over the
last several decades. The nummber of cruise ship pessen-
gers ron 1995 through 2010 s approximated by the
function .

NP = 00117 + G320 + 46 (0= 7 < 15)

L re EXPECTANCY Advances in medical sciep,,

38. MaLeL0= . have resulted in longer life ¢ nd

Pecty,

2 163570+ 9376 (60 <,

< What is the life expectancy of a male whog,
[ a.ge . 657 A male whose current age is 759
;z:rw. Commissioners’ Standard Ordinary Mortality Table

- Lire EXPECTANCY Advances in medical sciep,
les have resulted In longer life eXpecf
pectancy of a female whose currep

Cur.

an(
healthier lifesty an.
cies. The life €X

x years old 1S
f(x) = 0.0053694x> — 1.4663x + 92.74

years.

rent age 18 6
Source: Commissioners

age is

What is the life expectancy of a female Whose ur

59 Whose current age 1s 757
* Standard Ordinary Mortality Tabje

40. Heaurh CLus MEMBERSHIP The membership of the Newly
opened Venus Health Club is approximated by the f, nctiop

N(x) = 2004 + X)) (1 =x=24)

where N(x) denotes the number of members x mon
after the club’s grand opening. Find N(0) and N(12), 3 d

interpret your results.

41. PopuLaTion GRowTH A study prepared for a Sunbelt town’s

Chamber of Commerce projected that the population of the
town in the next 3 years will grow according to the e

P(x) = 50,000 + 30x** + 20x

where P(x) denotes the population x months from ngy
By how much will the population increase during the pey
9 months? During the next 16 months?

42. Trurstone Learning Cunve Psychologist L. L. Thurstope
discovered the following maodel for the relationship
between the learning tine £ and the length of a list -

= f(n; = AnNVn—b

where A and b are coanters weit depend on the person
and the task. Suppese that s tor w certain person and a cer-
tamn tusk. A = 4 aad £ - Compute f(4), f(5).....
F(12), and us 2 this setarniaon o sketeh the eraph of the
function f, Interpret vour iesalis

43, Grosat Surety of Prucosem [he clobal stockpile of pluto-
i tor mihiary apphcanons between 1990 (1 = () and
2003 (r = 13) stood at a constant 267 tons. On the other
hand. the global stockpile ol plutonium for civilian use was

2t- + 461 + 733

lons m year 1 over the same period.
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n i
1 199() through 2003 46. HoteL Occypancy Rate A forecast relcased by Pricewater-

lo O \ . :
8 ' bal sm.d\pllc of plue. h”““"C“OPt‘rs in Junc of 2004 predicted the occupancy
MMe perjog., rate of U.S. hotels between 2001 (r = 0) and 2005 (1 = 4)

- ‘tion / givj
‘ Fmd the function £ |ng (hC ot Tohal <o 1 . [ .
b Plumnjum between 1990 and 2003 global stockpile of 0 be
. What was the total global Stockpile of Plutonium in —09 +598 ifo<r1<I
20037 e P(1)=403t+586 ifl<t<?2
Source: [nstitute for Science and Internationg) Security, 56.79; 006 if) < (<4
um Th
m MARKET EQU.‘LER:ninar deeT(O;“hly demand ang supply func. percent.
jons for the Lu R 1AMD are givep by :l). gi)mpute P(0), P(1), P(2), P(3), and P(4).
\ — y « IKCIC '
P = d(x) = —1L1x* + 1.5x + 40 C W;.Lh l.h,e graph 0.f P
. » What was the predicted occupancy rate of hotels for
p=35(x)=0.1x 4+ 0.5y + 15 20047
Source: PricewaterhouseCoopers LLP Hospitality & Leisure
Research.

regpc:ctively, where p 1s measured in dol]

| e ars and x in uni
of 3 thousand. Find the equilibrium quan —

Uty and price. 47. Packacing By cutting away identical squares from each

corner of a 20-in. X 20-in. piece of cardboard and folding
Up the resulting flaps, an open box can be made. Denoting
the length of a side of a cutaway by x, find a function of x

INFLATING A BaLLooN A spherical ballogp ;
5. M7 e of 2 ft/min
al 4 l'atc 0 2 '

a, Find a function f giving the radiys r of

S being inflated

the balloop ip

rerms Of 1S V(;lume V. giving the volume of the resulting box.

ant: 3T . 48. ConstrucTion Costs The length of a rectangular box 1s to
p, Find fUI}CUO” g g1ving the volume of the balloon in be twice its width, and its volume is to be 30 ft’. The

terms Of nm.e g o | material for the base costs 30¢/ft>, the material for the
e, Find a f UI?CUOn h giving the radiys of the balloop in sides costs 15¢/ft>, and the material for the top costs

terms f’f time. | 20¢/ft?. Letting x denote the width of the box, find a func-
d. What1s the radius of the balloon after 8 min? tion in the variable x giving the cost of constructing the

box.

-solvi 1] ' g
The problem tsh(;l:’ ":)gu shk;vles rtrl::: tZ ;::j lglarf] lnk§ach Chapter are building blocks for the rest of the course. Therefore, it is a good idea
10 makfi surde for thy ————— After . eSf; S! 1ls before MovIng on to the next chapter. The Before Moving On exercises that follow
are designed 10 purpose. Ompleting these exercises, you can dentify the skills that you should review before starting the

..‘.}‘n‘w..-, — ‘:—- - :'. - - - . ..- ‘.“‘ » P x gz ». ’ ’ ) oy
: - W ' Soalla v i g, e, WL e e P e it ~ b o s B = v o a2l g - .
o R TR S I e Pl YU T s o A P e s e e SO
e I O e OVI n g n o o o

1. Find an equation of the line that passes through (-1, =~2) S. PostaL Recuiations Postal regulations specify that a parcel
and (4,5). sent by parcel post may have a combined length and girth
of no more than 108 in. Suppose a rectangular package that
| 4 has a square cross section of x in. X x in. is to have a com-
yeumieroept bined length and girth of exactly 108 in. Find a function in

3. Let terms of x giving the volume of the package.
- Hint: The length plus the girth is 4x + A (see the accompanying
~2x+ 1 if=-1=x<( figure).

f(x)={x2+2 fosx<?2

Find @) £(~1), (b) /(0). and (¢) f(3).

9 Find an equation of the line that has slop —-% and

l ) .
4. Let f(x) = rer aind g(xv) = x* + 1. Find the rules for | h

@f+g,()fg, (c¥j~g and (d) g o f.

Unless otherwise noted, all content on th .« s ) Lengage Learning,



