Advanced Algebra

Unit 6 Practice:

Operations &
Composition of
Polynomial Functions

J(x)
f(.x)ih(x),g(f(x)) , 2(x)




Concept Check

2. Somestimes; in
genetal ¥/ - ¥ = ¥+ 2
sa ¥ - ¥ = X when
¥+ z= yz, such as
when y =2 and z= 2.
" 3. Alejandra; when
Kyle used the Power of
a Product property in
his firsi siep, he forgat
1o put an exponent of
—2 on a. Aiso, in his
second step, (—2)2

should he %, net 4.

Gided Practice

Application

226 Chapter5 Polynomials

* indicates ingreased diificully

1. OPEN ENDED  Write an example that illustrates a property of powers. Thy
multiplication or division to explain why it is true. S8 margin.

2. Determine whether x¥ - 2% = x¥” is somefimes, always, or never true. Explain, .

2
3. FIND THE ERROR  Alejandra and Kyle both simplified T:;g—lﬁ):z— i
Alejandra Ky!e f
2% o s 2alb  2a% B
{~2ab37F ~ (2a%0)(-2ab%) {—2a632  {~2)%a{bP) 2
= (z0%h)(~2)*a%(b>)* _ 2ot
- (zaZb}zzaZbé dab
_ 1a'bbe
= 8a*b? T
_ab’
z

Who is correct? Explain your reasoning,.

Simplify. Assume that no variable equals 0.

4. x2. 48 x10 5. (2b)t 16h% 6. (mPn=32 1
0 o —25%5 _ abt Blp%° o203
75 O % T o % Gy Y
11 ed g —6uP 1

10. (w‘lzz) wizs (3) e2d? 12. ( 319 ) Il

Express each number in scientific notation,
13. 421,000 4.21 X 10° 14. 0.000862 8.62 X 1874

Evaluate. Express the result in scientific notation.

_ 8 x 107!
15, (3.42 % 108)(1.1 % 1075) 3.762 X 8% 1e. T

5 x 1a0

17. ASTRONOMY Refer to Example 7 on
page 225. The average distance from
Earth to the Moon is about 3.84 x 108
meters. How long would it take a radio
signal {raveling at the speed of light to
cover that distance? about 1.28 s

Abswag

15,

a4, = alrs

Simplify. Assume that no variable equals 0.

18. 4% - af 3t 19, b8 07 B 20. (ahyt gt

21, (285 AP 22, {2x) 164 23: (—2c° —8¢°

24. B an 25.. ;‘—;: —yiz 26. (753 S)ay) T o
27. {(—3B%N (7Y —2105%¢3 28. (PFH(ab)~? ab. 29, (—2¢%)3(@3rsD ’34{
30. 26462 (2x%y) 24x%y* 3L 3a(5a%b)(6ab®) 902%B4 32 ;g:jyf:;f ;

Kl
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:g_:g 12 ,3_9- (w—z} Wyl * 40. 60a 6y 2 * 4L 30x~fy 42! 57
e I 5 et i
ioe7 | ka2 If27T8 =221 whatis the value of 17 B
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A seatter plot of
Popuiations will help
you make a model for
the data, Visit
venvalgebra2 com/
Webquest to continue
Work on your

WebQuest project.

‘ﬂh..__\__._‘_‘-—/

% 43, What value of r makes 3*® = % - 7 true? 7

Express each number in scientific notation.
44, 4623 4.523 x 107 45. 43,200 4.32 X 104 46, 0.0001843 1.843 x 1074

47. 0.006810 6.81 X 103 48. 502,020,000 49, 675,400,000 6.754 x 108
5.0202 x 198

Evaluate. Express the result in scientific notation.
50. (415 % 10%(3.0 % 109 1.245 X 10%0 51 (3.01 X 107%)(2 X 1079 6.02 X 107°

6.3 X 10° o 9.3 X 107 16
52 T 48 x 10 53, Tiqpes 62X 10
54, (65 X 104)2 4,225 % 10 55. (4.1 x 10792 1,681 x 107

56. POPULATION The population of Harth i s about 5,080,000,600, Write this
numrber in scientific notation. 6.08 X 107

57. BIOLOGY Use the diagram at the right
to write the diameter of a typ1ca1 flu virus
in scientific notai"mn 2x 107

58. CHEMISTRY One gram of water contains
about 3.34 X 1072 molecules. About how
many molecules are in 500 grams of water?

1.67 »x 102
50, RESEARCH Use the Internet or other source

to find the masses of Barth and the Sun. About
how many times as large as Barth is the Sun?

- ahout 330,000 times
60. CRITICAL THINKING Determine which is
greater, 1001 or 10190, Explain.
10070 = (100 or 1625, and 107%0 > 1020, so 1070 > 100%,
CRITICAL THINKING For Exexcises 61 and 62 use the following proof of the

Tower of a Power Property. §1. Definitien of an exponent

m factors n factors

gt =a-a-...carq-a .4
m + a factors

e e,
=gea.. 4
= g +n
61. What definition or property allows you to make each step of the proof?
62. Prove the Power of a Product Property, (ab)* = a™b'. See margin.

Answer the question that was posed at the begmmng
of the lesson. Ses marain.

Why is scientific notation useful in economics?

Incliide the following in your answer:

o the 2000 national debt of $5,674,200,000,000 and the U.5. population of
281,000,000, both written in words and in scientific notation, and

s an explanation of how to find the amount of debt per person, with the
result written in scientific notation and in standard notation.
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(uided Practice

3-3. See students’
work for justification.

Application

14. $32.48; price of
op when 25% dis-
count is taken and

lhen the conpon is
subirasted

i5. $33.74; price of
(b when coupon is
subirasted ang then
5% discount is taken

Brerclses
i Lz
fiovi B 3 i
e i g

L 5

23 {(f -3
{2 TEA, )ﬂ)( (6, 1))}
{2 4), (4, 4));

L9), 43, 3), (5, 3))

{B 0, (8, 3)

H ( B}, (4,
25 ((4
§,12), (

B Bxist

)s
3,6
,)
%), (2, B),
81)does

Find (f + 9)(x), (f — 9, (f - (), and (i)(x) for each fix) and g(x

each step. 4-5, §ee margin. See Students’ wotk for justification.

4. fx)=3x+4 5. fx}=x2+3
ga)=5+x gx)=x—4

). Justify

For each set of ordered paixs, find f° g and g o f, if they exist.
6. f=1(~1,9), 4 7) 7. f= 10, =7, (1,2, @, — 1)
g=1-5 4) 7, 12), (4, —1} ={(—1, 10}, 2, 0)}
-5, 7). (4, 9)) {4, 12)} 12, =0k i1, 0), @2, 10)
Find [g~° h] x} and [f » gl(x). Justify each step.

8. glx) = 9. g =x+5 X+ 11, x2 + 10x+ 3
h(x)~31—45X—-3 ﬁ)( 4 o) =x2+6

IE fla) = B, glxd = x + 7, and fi(x} = 2%, find each value.
10. fle(3] 30 1L glh(-2)] 11 12. (D] 1

SHOPPING For Exercises 13-16, use the following information.
Mai-Lin is shopping for computer software. She finds a CD-ROM program that costs
$49.99, but is on sale.at a 25% discount. She also has a $5 coupon for the product.
13. Express the price of the CD after the discount and the price of the CD after
the coupon using fanction notation. Let x represent the price of the CD, p(x)
represent the price after the 25% discount, and c{x) represent the price after

the coupon. p(x) = res o) =x—5
14. Find c[}a(x)] and explain what this value represents.

15. Bind ple(x)] and explain what this value represents.

16. Which method results in the lower sale price? Explain your reasoning.
See margm

Find (f + g)(x), {f — 2}, (f - 2)x), and ?)(x) for eéch flx) and gz). Justify
each step: 17-22. See margin. See students’ work for justification.

17. ) =x+9 18. flx) = 2x — 3 19. f(x) = 222
gxy=x—9 glx) = dx +9 glxy=8-—x
20, flx) =2+ 6x +9 21 flix) =22 — 1 22. f(x)—ﬁ—«c—é
g(x} =2x+ 6 g(l) — . i i g(x) 3

For each set of ordered pairs, find f° g and g © f if they exist,
23. f=1(1,1), (0, =3} 24. £=1{(1,2), 3,4, G 9

25, f={{3,8), 4,0, 3,7 -1 26. f='{{4, ), (6,5}, (8,12), (10, 12)}
g=10,4), 8,6, 6,(-1,8) g = [4,6),{(2,4), (5, 8), (8,10}

27 =125, 3 9, (-4, 28. f— {(7 G) ( ), (8,3, (=5, 2]
(5,1}, (8, 9 42, —4)} {2, 3} (2 2)} {( ; ,), {8, 6}, (-9, -5}

Answers

4.4+ %2x— 132 +19x+ 2
s

5.0 +x—1:02—x+T;
0 — 42 + 3y — 12,’2*3,;:

16.

17.
18.

18,

20.

21,

22.

Discount first, then coupon;
sampie answer: 25% of 49.99
greaier than 25% of 44.93.

2x; 18; 4 — 31,{(*3,#9

Bx+ 6, —2x—12; 822 + 6x—

2x—3 9

v Xt 7 )

20 —x+ 8,22+ x— 8

252

_ 2. _2X°

2 +160% g =, X # 8

2+ 8x+ 15 1% + 4x+ 3

26 + 184 + 54x + 54; 252

X% -3

B+ .

et o XER

P4 - 2x—1 T

YT T X 12

Xk — X3+}f ,X?él

X

B+ —7x—15 s
X+ 2 , X# 2
Z _ —

x3+)§{+29x 9,%9’:—2;

B—6x+09,x+-2;
RAdx+d4, x+-2,3




Concept Check 1. OPEN ENDED  Write a quotient of two polynomials such that the remainde,
is 5, Sample answer: (x* + x + 5) + (x + 1)
2. Thge divisor contains 2. Explain why synthetic division cannot be used to simplify Lzsjmlﬂ
an x° term, *
N _ 2 _ _
3. Jurge; Shelly is 3. FIND THE ERROR  Shelly and Jorge are dividing x® — 22 + x — 3byx - 4,
suhivaeting in the Shelly Jorge
cuh!mns instead of —z}_‘ i 2 i -3, 411 -2 1 -3
adding. 5 % 100 ¥ 8 3
105.Ux2~{-11x—34+ T 17 1%
x+2 Who is correct? Explain your reasoning.
N B+p-1
Guided Practice  Simplify. 7.3 - 82 +7a—6 8. A+ 22+ 422 +524+ 10 _
2 2
4 i‘%}y”ﬂ fiy— 3+ 2x 5. (Gal — dab + Ta2)ah) " 5O — 4 +7
Exampies 6. (2~ 10x—24) + (x + 2y x— 12 7. Bot—6a -2 +a-6) @+l
4.5 1 8. (5 —322-20)+(z—2) 9, B+ -ty K —xy+
5-10 2,4 A4 137 - 125 - 8 PR, i,
11,14 3 19. sz W, -2+ —3b+ 20 -2)
12,13 : 12. (1242 + 36y + 15) + {6y + 3) 13. 3*%]9%’211—“ 36+5
2y+5
g% Standardized  14. Which expression is equal to (x2 - 4x -+ 6)(x — 3)17 B
w4 Test Practice B x—1 . A RO RE
e T <m> x=-3
© x—1~-2 : @ —x+1-—
x—3 ;—3

i

Simplify. s o o
9% ~ 180%° —RR2 Sx? — 612 + 3xly _5 .
15 o Jab — 6b 16, —— by~ + 3t
17.2¢2 — 34 -+ 442 17. {2834 — 42042 + 56cd%) + (14cd) 18. (12003 + 9m2n? — 15mPn) + (3mit)
18. 402 + 3nm — 5m 19, (P2 + 4y22? — Sy (yz) ! 20. (@3> — @%b + 2a)(—ab)~*

2
236 Chapter 5 Polynomials 2y2 +dyz — gyazd g2l e B




' H See E
Cpar ‘
s | Evamples

: 1 :
S :
s iR
@

R I 34
35-48 H A 35

71-48. See pp. 283A~
1538,

* 45.

47,

Cost Analyst o
Cost analysts study and
wiite reports about the
factors invalved in the
<ost of produdiion.

®) Online Research
for infermation

sbout a career in

tost analysis, visit:

vw.algebra2, com/
chreers

1.50.03x 4 4 + 1800
X

® 51,

21, (B + 852 —20b) + (b — 2)

23 B+ 22 —-5n+ 1)+ -+ D
25. (-3 +2 -5+ x+2)
27, (33— 4ad) + (x — 4)
Praf-sy—-4

29. v d

at— 548 - 132 + 10
3L g+l

B -7 rx+1
33 x+3

35. (g% 8g + 15)(g + 37!
37. (F—32 - 200 — 27!
39, (68 + 52 +9) + (2t + 3)
983 + 54— 8
* T 3d -2
2+ 3P -2 —3x — 6
2x + 3.
A%t +x—3
x4

43,

P+ 32
2+x+1

22.
24,
26.
28.

30.
32,

34,

36.
38.
40,

42.
44.
* 46,

* 48,

(¥ — 12x — 45} + (x + 3)
2332 +3c~-H+ (-2
(6wd — 18w* — 120y = (w — 2)
(2 =27+ {x—3)
3 4 S = Tm — 21

m-+3
2t -5 = 10m + 8

m—23
38 +5ct+c+5

c+2

PR+ B2 -2+ 3+ 1)
GF + 3Dy + 27
(21 - 5h2 + 22 + (2 + 3)
4% + 522 —3x — 1

dx + 7
Gt +5 + 22 —3x 1
3x 1
r+x2—32+5
¥+ 2
2P +Bx—6
¥ x+2

49. Whatis 2% — 232 + dx — 3 divided by x — 12 X2 — X+ 3

50. Divide 2 + 42 — 5y + 2byy + 2. 2y = 3y + 1

BUSIMESS A company estimates that it costs 0.03x2 + 4x + 1000 doliars to
produce x units of a product. Find an expression for the average cost per unit.

52, ENTERTAINMENT A magician gives these instructions to a volunteer.

s Choose a number and multiply it by 3.
o Then add the st of your number and 8 to the product you found.
o Now divide by the sum of your number and 2.

What number will the volunteer always have at the end? Explain.

4; $ee margin for explanation.

MEDICINE  For Exercises 53 and 54, use the following information.
The number of students at a large high school who will catch the flu during

where  is the number of

wreeks from the beginning of the epidemic and » is the numbet of ili people.

an outbreak can be estimated by » = 1708
Y=
i 1708
53. Perform the division indicated by =7

54. Use the formula to estimate how many people will become {ll during the first week.

85 people

PHYSICS For Exexcises 55-57, suppose an object moves in a straight line so that
after  seconds, it is ©3 + £ + 6t feet from its sfarting point. 55, x5 + & + 6x— 24 ft

0~y

55. Find the distance the object travels between the times f = 2 and { = x.
56. How much time elapses between t =2and f = x? X — 28

57. Find a simplified expression for the average speed of the object between times

t=2andt=1x X2+ 3x+121fYs

Pages 237-238, Lesson 5-3

21. b2+ 10h
2. x— 15
B.F-2n+3
4. 22 + 0+ 5 + =0
c— 2
5. X3 — 5x2 + 11x — 22 4 —52

X+ 2
6. 6w* + 12w° + 24u2 + 30w + 60
7. X2 ‘
B. X2+ 3x+ 9

Ly —y—1

. mP—7

3 2 3

. a Ga 78+7+a+1

LomR M+ 8= —2
m=-3

XY =3+ 22X — Bx+ 19 - 2

x+3
L3¢t - ¢? +2¢% — .18
dc+ 9 Py
. g+5
2 4
. 2b*— b 1+b+1

P4+ 218 + 42 4+ Bf+ 10
yt =28 + 4y — 8y + 16

3t — 2t + 3

W~ ah+17 - 2
3d2+2d+3~533_~_5
x4+ x—1
X% X 2Xi‘3.




Find [g © hl(x} and [ © gl(x). Justify each step, See studenis’ work.

29, glx) = 4x 8x — 4; 30. glx) = ~5x 18X — 5, 31 gl =x +2 £+2
34‘2ﬂ“5x+9;2x2 )y =2x-1 8x—1 Bx)=—-3x+118x+1 hix=x2 £ +4x+4
“X+5 32, gl =x—4 33, glx) = 2x 34 glyy=x+1
© o h(x) =32 =P+ +rx+1 hlx) = 2> —5x + 8

2
32,367 — 4;3x° — 24x+ 48 33203 + 202 4+ 26+ 2,82 + 4x + 2x + 1

Tf flx) = 4x, g(x} = 2x — 1, and hix} = ¥* + 1, find each value.

35. flg(~1)] —12 36. K{g(4)] 50 37. ¢[f(5)] 39
38. fih(—4)] b8 39. ¢lg(7)] 25 40. F1f(~3)] 48
41 h{f&)] 2 1. g{h(a%)] 1% 43, [go (fh)I(3) 79

44, [fo (hog)l(3) 104 45. [he(go P]2) 226 16. [fo(3°M)2) 3%

POPULATION GROWTH For Exercises 47 and 48, use the following in-fol‘mah‘

From 1990 to 1999, the number of births b(x) in the U.S. can be modeled by the on,

function b{x) = ~27x + 4103, and the number of deaths d(x) can be modeieg by i

function 4(x} = 23x + 2164, where x is the number of years since 1990 and b(x}ﬁ d“

d{x}) are in thousands. 8

47. The net increase in population P is the number of births per year minug the
number of deaths per year or P = b — 4. Write an expression that can be ygeq
to model the population increase in the U.S. from 1990 to 1999 in function
notation. F{y} = —50x + 1939

48. Assume that births and deaths continue at the same rates. Estimate the pet
increase in population in 2010, 934,000

Shopping «
Americans spent over $500
million on inline skates H
and equipment in 2000.
Soarce: Mational Sporting Coods &
Assodiation o SHOPPING  For Exercises 49-51, use the following information.
Lituye wants to buy a pair of inline skates that are on sale for 30% off the origing
price of $149. The sales tax 15 5.75%.

49, Express the price of the inline skates after the discount and the price of the
inline skates after the sales tax using function notation. Let x represent the uig
of the inline skates, p(x) represent the price after the 30% discount, and s(x).
represent the price after the sales tax. p{x) = 8.70x; 3(x) = 1.0575x

50. slp(x)l; The 30% 50, Which composition of functions represents the price of the inline skates, pls)

would be taken off or s{p(x)]? Explain your reascning.

firs, and then the o -

sales lax would he 51. How much will Liluye pay for the inline skates? $110.30
calculated on this

prica.

TEMPERATURE For Exercises 52-54, use the following information. o .
There are three temperature scales: Fahrenheit (°F), Celsius (°C), and Kelvin (X).
The function K(C} = C + 273 can be used to convert Celsius temperatures to Kelvin

The function C(F) = %{F — 32} can be used to convert Fahrenheit temperatuzes io
Celsius.

52. Writea composit:'ion of functions that could be used to convert Fahrenheit
temperatures to Kelvin. {go g](F) = %{F— 32) + 273

53. Find the temperature in Kelvin for the boiling point of water and the freezing
point of water if water boils at 212°F and freezes at 32°F. 373 K; 273 K

54, While performing an experiment, Kimi found the temperature of a solution at
different intervals. She needs to record the change in temperature in degrees
Kelvin, but only has a thermometer with a Fahrenheit scale, What will she record
when the temperature of the solution goes from 158°F to 256°F? 309.67K

55. FINANCE Kachina pays $50 each month on a ¢redit card that charges 1.6% |
interest monthly. She has a balance of $700. The balance at the beginning of the
nith month is given by fn} = fin — 1) + 0.016 f(n ~ 1) — 50. Find the balance ! ;
the beginning of the first five months. No additional charges are made on the

card. (Hint: f(1) = 700) $700, $661.20, $621.78, $581.73, $541.04

388 Cchapter 7 Polynomial Functions !




