Chapter 0 Functions

0.1 Functions and Their Graphs

1.

2.

11.

13.

14.

15.

f
-10 4

2 (:) V2
(IJ 13

(:) 3
—Z—»
2,3) 8. (—1, %)
[-1,0) 10. [-1,8)
(~e0,3) 12. [2, )
f(x)=x*-3x

f(0)=0%-3(0)=0
7(5)=5%-3(5)=25-15=10
73)=32-33)=9-9=0
F(=1)=(=71)*=3(-7)=49+21=70

f(x)=x3+x2—x—1
f=1r+12-1-1=0
FE) =D+ ()2 = (=) -1=0

1 1 (1) (1 9
3G ) -G
f(a)=a3+a2—a—1

f(x)=x2—2x

fla+)=(a+1)?-2(a+1)
=(a*+2a+1)-2a-2=4a%-1

fla+2)=(a+2)*-2(a+2)
=(a’+4a+4)-2a-4=a’+2a
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16.

17.

18.

19.

20.

21.

S
M=y

3 _3
h(_é):—23=—f=3
2) 1+(=3) -2

a+1 a+1

ha+ly=—2F
@)=y etz

f(x)=3x+2,h#0
F(3+h)=303+h)+2=9+3h+2=3h+11
£(3)=3(3)+2=11

F(3+n)-f£(3) (Br+11)-11 3k

= :—:3
h h h

f(x)=x* h#0

f( 1
sm=1=1
Fem-r) (1r20en7)-1
h B 2h
2R

a.  k(x)=x+273
5933 =x+273 = x =5660
The boiling point of tungsten is 5660°C.

b. f(x)=%x+32

f(x)= %(5660) +32=10220
The boiling point of tungsten is 10220°F.

a. f(0) represents the number of laptops sold
in 2015.

b. f(5)=150+2(5)+5>
=150+10+25=185
In 2020, the company will sell 185
laptops.
8x
SO = e
all real numbers such that x # 1, 2 or

(=, =U(-1.2)U(2,)



22.

23.

24,

25.

26.

27.

28.

29.
31.
33.

3s.

36.

Chapter 0 Functions

o=

all real numbers such that 7> 0 or (0,)

1
g)=p=

all real numbers such that x <3 or (—ec,-3)

4
x(x+2)
all real numbers such that x # 0, -2 or

(=22 =2)U(=2,0)U(0,=)

glx)=

Y
e Wiy
1 2 3 4
y
30 +
20 +
10 +
—t— —t—+—x
-4 -3 -2 -1 1 2 3 4
10 +
Yy
3__
2_/
k
1 F—+—"—+——x
-4 -3 -2 -1 1 2 3 4
Yy
§\
s
1 2 3 4
function 30. not a function
not a function 32. not a function

not a function 34. function

£(0)=1 £(7)=-1
r(2)=3 f(-1)=0

37.
39.

41.

43.

44.

45.

47.

48.

49.

50.

51.

52.

53.

positive 38. negative
[-1, 3] 40. —-1,5,9
(=0, ~1JU[5,9] 42. [-15]U[9,c0]

£(1)=.03; f(5)=.037
£(6)=.03

[0, .05] 46. 13

1@ =[5 )+2)
25

1
HN=|3-——|B3+2)=—
f()( 2)( ) >
No, (3, 12) is not on the graph.

Sx) =x(5 +x)(4 - x)

A-2) =-2(5 +(-2))(4 - (-2)) =36

No, (-2, 12) is not on the graph.
3x—1

g(x)=
x2 +1

W=y Ty
No, (4, %) is not on the graph.

S0 =x
fla+)=(a+1)°
r=(2)-x
X
f(2+h)=m—(2+h)
_5-Q2+h)? 1-4h—h?
 Q+h) 2+h
_\/; for0<x<2
f(X)_{1+x for2<x<5
f)=+i=1
f(2)=1+2=3
f(3)=1+3=4

Copyright © 2018 Pearson Education Inc.



54.

5S.

56.

57.

58.

59.

l for1<x<2
S(x)=4x
x2 for2<x

1
JM=7=1

ﬂm=5
f3)=3>=

x> forx<?2
f(x)=414+x for2<x<25
4x for 2.5<x

f)=n()’=nx
A2)=1+2=3
f3)=43)=12
3
4-x
f(x)= 2x for2<x<3

forx <2

x>=5 for3<x

f(l)—i:

4—
A2)=2(2)
f3)=v3’ =

A {002x+15 for 3000 < x

b. £(3000)=0.06(3000)=180
£ (4500) = 0.02(4500) +15 =105

y= flx)
(a+ h, fla+ h))

fla+ h))

a+h a

06x for 50 < x <3000

Section 0.1 Functions and Their Graphs

60. R(x)=22% (>0
b+x
1
a R(30)= 00(30) 3000 _ 200
15430 45 3
1
_ 100(50) e 502 3000
b+50 30
b=ﬂ—50=ﬂ
3 3

61. Entering Y1 = 1/X + 1 will graph the function
f(x)= l +1. In order to graph the function

f(x) =——, you need to include parentheses

in the denommator: Yi=1/(X+1).

62. Entering Y1 =X ” 3 /4 will graph the function

3
f(x)= XT In order to graph the function

y= x4 , you need to include parentheses in
the exponent: Y1 =X * (3/4).

63. f(x)=—x2+2x+2

64. 1
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4 Chapter 0 Functions

0.2 Some Important Functions
1. y=2x-1

11
0]-1
-1|-3

X
\ ©,—4)

5. y=-2x+3
Xy
-1|5
013

11
010
-1]-1
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Section 0.2 Some Important Functions 5

9. 16. 2+3x=2y
2+3(O)=2y:>y=1
The y-intercept is (0, 1).
2+3x:2(0):3x:—2=>x:—§
. . 2
The x-intercept is (—5, 0).
17. a. Costis $(24 +200(.45)) =$114.
I b. flx)=.45x+24
18. Let x be the volume of gas (in thousands of
cubic feet) extracted.
Six)=5000 + .10x
10. Y
0 19. Let x be the number of days of hospital
= —4 confinement.
Sx) =700x + 1900
—— ——t— 40 = —
B P 1 2 3 4 20. 6x—40=350= x =65 mph
50x
21. = ,0<x<100
SO =155 5 0=%

From example 6, we know that f{70) = 100.
11. f(x) =9x+3 The cost to remove 75% of the pollutant is
f(0)=9(9)+3=3 50-75
The y-intercept is (0, 3). f(73)= 105-75 125.
The cost of removing an extra 5% is
$125 — $100 = $25 million. To remove the
) ) 1 final 5% the cost is
The x-intercept is (‘} O)- A100) — £f(95) = 1000 — 475 = $525 million.
This costs 21 times as much as the cost to

9x+3=0:>9x=—3:>x=_§

remove the next 5% after the first 70% is

1
12. f(x)= _Ex -1 removed.
1 20(85) -
0)=—=0)-1=-1 22. a. 85) = =$100 mill
S(0) 2() a.  f(85) (00— 83 $100 million
The y-int tis (0, -1).
e y-intercept is (0, ~1) b. £100)—£95)=1000 - 271.43 = $728.57
1 1 o
e x—l=0=>——x=1=>x=-22 million
2 2
The x-intercept is (-2, 0). 23 f(x) _ (fjx + 1
13. f)=5 vyov
The y-intercept is (0, 5). a. flx)=2x+50
There is no x-intercept. K 1 1
We have — = .2 and —=50. If —=150,
14. fix)=14 V v V
The y-%ntercept is (0, 14). then ¥V =—. Now, K = .2 implies
There is no x-intercept. 50 14
15. x-5y=0 ?Z.Z’ SOK:l.L:L.
0—5y=0= y=0 & 550 250

The x- and y-intercept is (0, 0).
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24.

25.

26.

27.

28.

29.

30.

31.

Chapter 0 Functions

b. y=(§)x+i, (EJ-O+%=%,sothe

-interceptis | 0, — |.
YT ( Vj
K 1
Solving | — |x+—=0, we get

¢ (KJrtmoveg

1 .
—x=——= x=——, so the x-intercept
14 14 K

1 . .
From 17(b), (_E’ 0) is the x-intercept. From

the experimental data, (500, 0) is also the

x-intercept. Thus 1 =-500= K = L
K 500

Again from 17(b), (0, %) is the y-intercept.
From the experimental data, (0, 60) is also the

y-intercept. Thus 1 =60=V = i
14 60

y=3x? —4x
a=3,b=-4,¢c=0

2_
_Xx 6x+2 lx2—2x+z
3 3 3

y

a=

l, b=-2, c=E
3 3
y=3x—2x2+1
a=-2,b=3,c=1

y=3’—2x+4x2
a=4,b=-2,c=3

y=1—x2
a=-1,b=0,c=1

y:%xaﬁm

a=%,b=\/§,c=—ﬂ'

f(x)=2x2—4x
a=2,b=-4,c=0
vertex:

x* y
0 0
2 0
Y
10 +
30 +
20 +
10 + /
——— : i
—4 -3 -2 -1 1 2 3 4

32. g(t)=—1>+4t-3

a=-1,b=4,c=-3
vertex:

—4 —4

—_— — | |=1(2
[2(—1)’42(—1)}} <’
X Y

0 -3

1 0

3 0

Y

12 +

15 -
B 0= 0t ans
x<2 x=2
X f(x)=3 X f(x)=2x+1
1 3 2 5
0 3 3 7
y
51 /
.
I
2
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1
- for0<x<4
M. f)= 2x or0<x<
2x-3 for4<x<5
0<x<4 4<x<5
x| f=3x x| fx)=2x-3
0 0 4 5
2 1 5 7
3 3
2
Yy
2_._
—4%
4
4—x for0<x<2
35. f(x)=92x-2 for2<x<3
x+1 forx=3
0<x<2 2<x<3
x S(x)=4-x x| f(x)=2x-2
0 4 2 2
1 3 5 3
2
x=3 Y
6__
X f(x)=x+1 4_\/
3 4 2
—'—'—'—'—I
4 5 1234

36.

37.

38.

39.

40.

41.

42,

[SSIE S
N O

Fx)=x'"% x=-1
FE)=(1) =

_s o1
S(x)=x »X=2

-

f(x)= |x|, x=1072
£(1072) = ‘10‘2‘ =107

f(x)=|x|, X=7
f(z)=|=7
fx)=|x], x=-25

f(2.5)=|-25=25

f(x)=|x|,x=—

H

2
3
2
3
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Section 0.2 Some Important Functions 7
4x for0<x<l1
f(x)=:8-4x forl<x<?2
2x—4 forx=2
0<x<1 1<x<2
X f(x)=4x X f(x)=8—4x
0 0 1 4
1 2 3 2
2 2
x>2



43.

44.

45.

46.
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Chapter 0 Functions

Flotl Flokz Flots
=Y EIH 4R

v =

wMr=

=113
OB

-39S
JEEZ

Flokl Flokz Floks
SRR 2R F R0
wMe=

sMe=

wMy=

sMe=

wME=

wMr=

Vo -1
“DL.EETVD
LR

133
L]

Flotl Flatz Flok:
RVl -EEs SR Ry |

W0 -2
“4. EEIE94 255
' C2E
2314994235

Flotl Flokz Flots

S ECZE=1 DA EE T
HitdE+10

=M=l

wMr=

wMy=

wMe=

ME=

W LED
. 1834452739
A R-N
LB3151862465

The Algebra of Functions

ij+gUﬂ=(x2+D+9x=x2+9x+l

F)-h(x)=(x>+1)-(5-2x2)=3x* -4

F(x)g(x) = (x2 +1)(9x) = 9x° +9x

2(xX)h(x) = (9x)(5 - 2x2) = 45x —18x°

SO 12

a(t) 9 ot

1 ¢ 1 +1

9% 9 9 9

g0 _ o
h(t) — 5-272
2 N 1 =2(x+2)+(x—3)
x=3 x+2 (x=3)(x+2)
3x+1
_xz—x—6

3, 2 _3@-2)+(2)-6)

x—6 x-2
X

(x=6)(x-2)

+6

8x+12

=
2 _

X X _ x(x=4)+(=x)(x-98)

+
x—8 x—4

(x=8)(x—4)

4x

X2 o12x432

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

—X x (=) (x+5)+x(x+3)
x+3 x+5 (x+3)(x+5)
_ —2x
x?+8x+15
x+5 x _ (x+5)(x+10)+x(x—10)
x—10 x+10 (x—10)(x+10)
_2x2+5x+50
x? =100
x+6+x—6_(x+®@+6}wx—®@—6)
x—6 x+6 (x—=06)(x+6)
2472
x* =36
x  S5-x_ x(5+x)-(5—x)(x-2)
x—2 5+x (x=2)(5+x)
_2x?-2x+10
x?+3x-10
t 4+l Bt -D-(@=2)(+])
t—2 3t-1 t-2)3t-1
2% 42
32 —T7t+2
X .5—x_ —x? +5x
x=2 5+x x?+3x-10
5—x_x+1__—x2+4x+5

5+x 3x—1 3x +14x-5

x
x—-2 X S5+x_ x%+5x
5—X-_x—2.5—x_—w2+7x—10
S5+x
s+1
3s—1_ s+1 s—2_s2—s—2

N _3s—1' s 3s2—g
s—=2

x+1 5—-(x+1) x+1 —x+4

(x+1)=2 5+(x+1) x-1 6+x
_—x2+3x+4
x2+5x-6

x+2 +5—(x+2)

(x+2)-2 5+((x+2)
_x+2+3—x

X x+7
_ (x+2)(x+7)+(B—x)(x) 12x+14

x(x+7) 247
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21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

5—(x+5)
5+(x+5) _5-(x+5) (x+5)-2
x+5 5+(x+5)  x+5
(x+5)—2
__—X x+43
10+x x+5
2
. —x"=3x
x> +15x+50
1
e Lot 1 Jt#0
1, t1-2t 1-2
t
1
5 _
L{:Su 1' u =5u l,uqﬁO
540 u  Su+l Su+l
u
i+1
2 _1+x2. x? _1+x
1

6 X
g\xX )=
( ) j—
3 o2
t° =57 +1
g(l3—5t2+1)=ﬁ
-3 =52 +1)
-5 41
—3 +5¢2

F =52+ =3 -5x2+1)°

(x+h)2—x2=x2+2xh+hz—x2
=2xh+h*

1 1 x-x-h_ —h

x+h x x(x+h) _x2+xh

33.

34.

3s.

36.

37.

38.

Section 0.3 The Algebra of Functions 9

[4(e4m)=(+ 1) |-

(4t—t2)

h

A+ 4h— (¢ +2h+ b))~ 4t + 1

h

_4h—2th—h®  h(4—2—h)

h
—4-2—h

h

[(t+h)3 +5]—(z3 +5)

h

3R 3t P 51 -5

h

U 3%h+3h? + kPR3t +3th+ hY)

h
=32 +3th+h?

®

h

C(A@) = 3000+80(20t —%ﬂ)

=3000 +1600¢ — 40¢>

b.  C(2)=3000+1600(2) — 40(2)>
=3000 + 3200 — 160 = $6040

®

C(f®)

10102 = 5)% +25(10¢ = 5) + 200
1(100¢2 =100z + 25) + 250 — 125 + 200

=10¢% +240t +77.5

b. C@4)= 10(4)% + 240(4)+77.5=$1197.50

h(x)=f(8X+1)=(%)(8x+l)=x+é

h(x) converts from British to U.S. sizes.

fix+1):

[-10, 10] by [0, 20]
fx—1):

[-10, 10] by [0, 20]

Copyright © 2018 Pearson Education Inc.
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10 Chapter 0 Functions

(continued)

fix+2):

[-10, 10] by [0, 20]
fx—2):

[-10, 10] by [0, 20]

The graph of f{x + a) is the graph of f{x)
shifted to the left (if @ > 0) or to the right (if 2

a<0)by |a| units.

39. fix)+1:

[-5, 5] by [-5, 15]

[-5, 5] by [-5, 15]
fx) +2:

\V

[-5, 5] by [-5, 15]

fix)—2:

[-5, 5] by [-5, 15]
The graph of f{x) + c is the graph of f(x)
shifted up (if ¢ > 0) or down (if ¢ < 0) by |c|

units.

40. This is the graph of f(x) = x? shifted 1 unit to
the right and 2 units up.

_/

) [-5, 5] by [5, 15]

41. This is the graph of f(x) = x? shifted 2 units
to the left and 1 unit down.

[-4, 4] by [-10, 10]
They are not the same function.

43.

[-15, 15] by [-10, 10]

Copyright © 2018 Pearson Education Inc.



Section 0.4 Zeros of Functions—The Quadratic Formula and Factoring 1

0.4 Zeros of Functions—The Quadratic

Formula and Factoring

. f(x)=2x>-7x+6
2x2—7x+6=0
a=2,b=-7,c=6

Vb% = dac = 49— 4(2)(6) =1

—b+b? —dac T+l 3
X = = :2,—
2a 4 2

1

. f(x)=3x2+2x-1
3x2 +2x—1=0
a=3,b=2,c=-1

Vb2 — dac =47 - 43)(-1) =16 = 4
—b+\b? —4ac 244 1

xX= = :—,_1
2a 6 3

. f() =47 -12t+9

4% -12t+9=0
—b+\/b —4ac 12+\/( 12)% - 4(4)(9)
2a 2(4)
_12+J0 _3
8§ 2

. f(x)=%x2+x+1
1 5
—x"+x+1=0
4
ptb —dac  1E 1>-4(Hm
2 20)
_—1+0

2

=2

. f(x)=-2x>+3x-4

2x2+3x-4=0
_ bt \/b2 4ac _ 343’ —4(-2)(4)
2(-2)
_ 3% \/—2
4

~/—23 is undefined, so f{(x) has no real zeros.

6. f(a)=11a>-7a+1

10.

11.

11a*>=7a+1=0
—b+\/b —4ac _T£(=7)* -4011D)(D)
2(11)
7+f 7+J— 7-5
22 22 22
5x2—4x-1=0
—b+\/b2 4ac 4+\/( -4) —4(5)(-1)
2(5)
_4if_ﬁ_l 1
10 1w s
x? —4x+5=0
—b+\/b —4ac 4+\/(—4) —4(1)(5)
2(D
4+J_
2

V-4 is undefined, so there is no real solution.

15x2 —=135x+300=0
_—bi\/b2—4ac
B 2a

_135+4(-135)% - 4(15)(300)
- 2(15)

_135+4/225 135%15
30 30

22—\/52—%=0
~b+\b* - 4ac

2a
B[] -3 e
B 2(1) E
_N2+47 2-47

2 72

=54

z =

3 6x+5=0
2

~b+b* - 4ac B 6i\[(_6)2 _4(%)(5)
)
66 _ VB 6

A 2__
3 3 3

X =

Copyright © 2018 Pearson Education Inc.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

o

29.

Chapter 0 Functions

9x% —12x+4=0

L_ht Vb2 —4ac  12£4(-12) —4(9)(4)
2a 2(9)

12£4J0 2

8 3

—_—

x2+8x+15=(x+5)(x+3)
x2—10x+16 = (x - 2)(x —8)
x2—16=(x—4)(x+4)
x2-1=(x+D(x-1)

3x2 +12x+12=3(x2 +4x+4)
=3(x+2)(x+2)=3(x+2)°

2x? —12x+18=2(x2 —6x+9)
=2(x=3)(x—-3) =2(x-3)?

30 — 4x — 2x2 =—2(—15+2x+x2)
=-2(x-3)(x+5)

15+12x - 3x% = =3(=5— 4x + x?)
=-3(x-5)(x+1)

3x—x? =x(3-x)
4x2 1= (2x+1)(2x-1)

6x—2x> = —2x(x2 -3)

= —Zx(x—x/g)(x+\/§)
16x+6x% — x> =x(l6+6x—x2)
=x8—=x)(x+2)
=-x(x-8)(x+2)
X —1=(x—1)(x2 +x+1)

x? +125 = (x+5)(x? - 5+ 25)

8x? +27 = (2x+3)(4x” = 6x+9)

P Ve
8 2 2 4

X2 —14x+49=(x-7)

30.

31.

32.

33.

34.

e
X“H+Xx+—=|x+—
4 2

2x* - 5x—6=3x+4
2x2 -8x-10=0

_—bEp —dac 8 +1/(-8)% - 4(2)(-10)
2

a 2(2)
844144 812 . |
4 4 ’
y=3x+4=15+4=19
y=-3+4=1

Points of intersection: (5, 19), (-1, 1)

x? —10x+9=x-9
x?—11x+18=0
x=9(x-2)=0
x=9,2
y=x-9=9-9=0
y=2-9=-7
Points of intersection: (9, 0), (2, —7)

y=x2—4x+4
y=l2+2x—x2
x?—4x+4=12+2x—x>
2x? —6x-8=0
2(x* =3x-4)=0
2(x—4)(x+1)=0
x=4,-1
y=x?—4dx+4=47—4(4)+4=4
y=(-1)2-4(-1)+4=9
Points of intersection: (4, 4), (-1, 9)
y=3x2+9
y=2x2—5x+3
3x2+9=2x7-5x+3
x2+5x+6=0

(x+3)(x+2)=0
x=-3,-2

y=3x2+9=3(-3)>+9=36

y=3(-2)2+9=21
Points of intersection: (-3, 36), (-2, 21)

Copyright © 2018 Pearson Education Inc.



3s.

36.

37.

Section 0.4 Zeros of Functions—The Quadratic Formula and Factoring 13

y=x3—3x2+x
y=x2—3x

x*=3x?+x=x%-3x
¥ —4x?+4x=0

x(x* —4x+4)=0
x(x=2)(x-2)=0=>x=0,2

y=x2-3x=02-3(0)=0
y=22-32)=4-6=-2
Points of intersection: (0, 0), (2, -2)
1 3 2
=—x" —2x
Y73
y=2x

1
x> —2x? =2x
2

lx3—2xz—2x=0
2

x(lx2 —2x—2)=0
2

x=0or %x2—2x—220

s a2 (1))
X = =

Z 20

2
+
_2£8 =2+242,2-242

1
y=2x=2(0)=0

y=2(2+242)=4+42
y=2(2-22)=4-42

Points of intersection: (0, 0),

(2+2v2,4+4V2), (2-242, 4-4\2)

1 3, 2
=—x"+x"+5
72

1
=3x? ——x+5
g 2
lx3+x2+5=3x2—lx+5
2 2
lx3 —2x2+lx=0
2 2

x(lx2 —2x+l)=0
2 2

x=0or lx2—2x+l=0
2 2

38.

39.

40.

41.

42.

_—bx b* - dac _ 2% (_2)2 _4<%)(%)
- 2a - 2(1)

2
=243

y=3x2—%x+5=3(0)2—%(0)+5=5

X

y=3(2+\/§)2—%(2+\/§)+5=25+232\/§

y=3(2—ﬁ)z—%(2—ﬁ)+5=25_&

2
Points of intersection: (0, 5),

(2—«/5, 25— 23@], (2+«/§, 25+ 23*6]

2 2

y= 30x3 - 3x2
y=16x> +25x>
30x> —3x% =16x> +25x2
14x° —28x2 =0
14x%(x-2)=0
x=0orx=2
3 =30(0)> =3(0) =0
y=30(2)° -3(2)* =30(8) - 3(4) = 228
Points of intersection: (0, 0), (2, 228)
21 x=4
X
21-x? =4x
x> +4x-21=0
(x+7)(x-3)=0=x=-7,3

x+ =3

x—6
¥ —6x+2=3x-18
x2=9x+20=0
x—4dH(x-5=0=x=4,5

14
x+4
x> +4x+14=5x+20
x2-x-6=0
x=-3)(x+2)=0=x=3,-2

x4+ 5

5 6
1=—+—2
X X
_5x+6

x2

x2=5x-6=0
(x=0)(x+)=0=>x=6,—1

1

Copyright © 2018 Pearson Education Inc.



14 Chapter 0 Functions

x? +14x+49
X2 +1 -

x> +14x+49=0
(x+7)?=0=x=-7

43.

2_
44, X 8x+16:0

l+\/;
x> —8x+16=0
(x-4)*=0=x=4

45. C(x)=275+12x
R(x)=32x— 21x?
C(x) = R(x)
275+12x =32x— 21x>
21x2=20x+275=0
Thus
| 20+4/(~20)% - 4(21)275

42
=16,667 or 78,571 subscribers

46. x+(i)x2 =175
20

x2 +20x—3500 =0
(x=50)(x+70)=0
x =50 mph

NN

nw=-1 =

Ny —

L]
[-4, 5] by [4, 10]
The zeros are —1 and 2.

48. P /
/

o
nw=Z =i

=0

[~4, 5] by [4, 10]
The zeros are -2 and 1.

> H\\
ek \
W4 ER1EEZE Y=0

[-2, 7] by [-2,4]
The zero is approximately 4.56.

50.

[,

Zeka \ L]
w=-.5EEE9Z “=1.1700BEE

o\

[-1.5, 2]by

The zeros are approx1 ately —.689 and 1.170.

AN PZ (AN

i

Inkerseckion Inters
W= MiyzizE Iv=-1.BzB4E7 U=,

¥=2.BzE4z71

[—4, 4] by [-6, 10]

Approximate points of intersection:

(-0.41,-1.83) and (2.41, 3.83)

52.

P A

Inbersection A\

I
w=-a51xA78 IY=-1.z48612 "

V=-%1Cix08

[2,2] by [

Approximate pomts of intersection:

(~.65,-1.35) and (1.15, -3.15)

53. 'lIL I|' ‘IIL

o e

1 1 | | |—

Inkersgckion

Inkers
W= lzandn: W=-zCPerEN H=

ko n
4.0997a0d

V=-zi.80048

[-3, 5] by [-80, 30]

Approximate points of intersection:

(2.14,-25.73) and (4.10, ~21.80)

54.

v\-\_\_\_\_\_\_\_

Inkgpseckion
n=l.zfe0ide V=.7HELELZH

[0, 4] by [-1, 3]

Approximate point of intersection:

Answers may vary for exercises 55—58.

5s. )

7

[-5, 22] by [~1400, 100]

Copyright © 2018 Pearson Education Inc.

(127, .79)



56.

57.

58.

0.5

10.

11.

12.

13.

15.

16.

17.

il

[-1, 1] by [-10, 10]

/
]

[20, 4] by [~500, 2500]

|

[-5, 15] by [~100, 100]

Exponents and Power Functions
33=27 2. (-2)°=-8
1% =1 4. 0¥ =0

(D* = (D)D) =.0001

(100)* = (100)(100)(100)(100) = 100,000, 000

-42 =16 8. (.01)% =.000001
(16)"2 =16 = 4
(27)1/3 — %/E =3

(.000001)""* =3/.000001 = .01
[Lj L1
125 125 5

-1
6 =1 (1) =1,
6 2 %

Section 0.5 Exponents and Power Functions

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

1634 = (416)3 =38

(25)%/2 =(\/E)3 =125
Q7?3 = (3 27)2 =9
1.8)° =1

915 —93/2 _ (\/5)3 py
165 =162 = 4

1075 —g13/4 =27
1

N
(lj_m =82 = (¥5)" = 4

8

4712

| =

1 1
5 =——=1000
(01)*'% 001

(op7ts =

1
-12_ 1
1 —11.2—1

513.200'3 =1000"* = 10
(31/3 .31/6)6 — (31/2)6 =27
6!/3.623 ¢l =6
(94/5)5/8 =91/2 =3

10*

—=2%=16
54

35/2
e _3(/D-(1/2) _34/2 _g

3 3
(21/3.32/3)3:(%%) :(Q/ﬁ) =18
200.5 .50.5 — (100)1/2 =10
( 8 j2/3_ 82/3 _4

27) 27283 9

(125-27)"3 =125"3 273 =15

74/3
o _7(4/3)=(U/3) _73/3 _ 4

Copyright © 2018 Pearson Education Inc.
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16 Chapter 0 Functions

1/240 _ £(1/2)(0) _ 0 _
4L (xp)® =x°y° * *
1/3\6 _ _(1/3)6) _ .2 61 3x° ’ 33.x8 27x8
42. = = =1 = =
x'") =x X 2 >3 y3 8y3
x4‘y5 4 5 -1 -2 3.3 5 2
B —=aty ATy =y 2o
Xy 62. ===
X XYy x
1 3
4., —=x 2x _1/2
- 63. X -ox.xV2=2Jx
’ N
X
- 1
45, xV?P=— 5
Jx 64. 1_5 -
yx y

46. (x3 _y6)1/3 — 33 .y6(1/3) =xy2 1
65. (16x3)/4=167*.x6=—

3 6
47 A O 8x
|2 T 23 6 9.\2/3 2/3.9(2/3) 6
y y 66. (-8y")"" " =(-8)"""y =4y
-2 ) 5/2 1/2 12 -5/2
X 1 1 X x'“ex
48. | — =—2'y2=y—2 67. ‘/;(_) T 452 512
y X X 4x 4> % 32
1
49, (35t = BB 5@ 12,20 =302
50. 1+x(1+x)¥ % =(1+x)"21+x)>"? 63 25x)%'%  (25)%2x32)%'2 125y
= (417D (14 )2 2y 2y S
2
=x"+2x+1
(«27x5)3 (<27)?355213) \
2 s 203) 69. I = MIE =9x
51. x5~[y7J =%=)¢5-y6-x73=x2y6
x - - 8
70, (=32y5)'5 = (=32)3/5,75C/9) -2
52, x7x =x"P3=xt Y
53. (2x)*=2%.x*=16x* For exercises 71—82, f(x)=§/; and g(x)=L2.
X
=3x 3 x 1
54. e o L s 2 3
1525 15 x4 5y 71. f(x)g(X)=\/;'x—2=x/ =P e
-y Xy 3
55. =2 Loy 7. f(x) =£=x1/3 2o B
s gx) 1
3 . x?
56. sz y |
gx) _x2_ o -13 _ 73
-4 73. =2==x"x "=x"=
57. x_:L.L:(_3)3.x3:i f(x) Ax X3
3 473 7
X X X X 3 |
3 3 2 _ -1
58. (=3x)° = —27x° 74. [/ (0] g(x)=(¥x) IERER R

59. Yx-3x? =x13.x253 =«

Copyright © 2018 Pearson Education Inc.



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

=2

87.

X
_ (x—s/s S :xLS
/(%) _ ﬁ 1/2_()(1/3 2)1/2 ( 7/3)1/2
g(x) [12
_ e

X X
L
o
1
\/;—$=$(x—l)

223 V3 2 3k -y

x—1/4+6x1/4 =x—1/4 (1+6\/;)

Na b =+lab

Section 0.5 Exponents and Power Functions 17

88.

89.

90.

91.

92.

93.

94.

95.

96.

1/2 1/2
a a

@) =x"= f(#) =4 =16
f=x"= f@)=4)’ =64
f@ =2 =@ =
f@=x"=r@=@"=2
f0=x"= )= =38

f@ =2 = py =@y =2

f@ =22 = 1= =

f@=x"= f(4)=4"=1

In exercises 97—104, use the compound interest

mt
formula 4 = P(l + L) , where P is the principal,

m

7 is the annual interest rate, m is the number of
interest periods per year, and ¢ is the number of years.

97.

98.

99.

100.

101.

102.

103.

1(6)
A=500 (1 +$j = $709.26

08 \!®
A=700(1+'T) = $1295.65

4(10)
A4=150,000 (1 +T) = $127,857.61

403)
A=20,000(1+T) = $28,515.22

051200
A=100(1+'1—2j =~ $164.70

12(1)
A= 500(1 +%) = $522.97

365(1)
A:ISOO(H'—) = §1592.75
365

Copyright © 2018 Pearson Education Inc.



18 Chapter 0 Functions

06 55O
104. A—1500(1+—) =~ $1795.80
365

1(18)
105. 4= 1000(1 +?) = $3268.00

106. At the end of the first year, there will be
A; = Ay (1+.08) = 4000(1.08) = $4320 in the
account. At the end of the second year, there
will be
A, = A4, (1+.08) = (4320 +4000)(1.08)
=$8985.60

in the account. At the end of the third year,
there will be

Ay = 4,(1+0.8)
= (8985.60 +4000)(1.08) = 14,024.448
in the account. (Note that we hold the decimals
since this is a partial answer. We will round at
the end of the calculations.) At the end of the
fourth year, there will be
Ay = A3 (1+.08)
= (14,024.448 + 4000) (1.08)
=19,466.40384

in the account. No additional deposits are made,

so use the compound interest formula to
compute the amount in the account after
another four years:

08 1@
A=19,466. 40384(1 +Tj

= $26,483.83.

107. A= 500+500r+3;5 2 12—5r3+%r4

502(256+256r+96r +16r3 +7 )

108. A4 =1000+ 20007 +150072 + 5007 +1§5 4

125(16+32r+24r + 83 47 )

109. If the speed is 2x, then
1

%(n)z =%(4x2) = 4(%%).

110. 5B-5 =5-10" =.00005
111. 8.103E-4 =8.103-107* = .0008103
112. 1.35E13 =1.35-10" =13,500, 000,000,000

113. 8.23E-6 =8.23-107% = .00000823

0.6

10.

Functions and Graphs in
Applications

3x

N1

27zr =15

P=2r+2h+nr
The area of the window is represented by

A=2rh +%7rr2.

2rh + G)mz =25

Copyright © 2018 Pearson Education Inc.



Section 0.6 Functions and Graphs in Applications 19

1. V=x%h 20. V=271 =54r=r'=27=r=3
The surface area of the box is represented by From exercise 14, we know that the surface
S = x? +4xh. area is equal to 6mr2. Thus, in this example
x% +4xh =65 §=67(3%)=54r in”
12. SA=2xW+2x(£)+2w(£)=3xw+ x? 21. a. 73+4x=225=x=38
2 2 When 38 T-shirts are sold, the cost will be
The volume is represented by $225.
o (ﬁ) L, b. C(50)—C(40)
2/ 2 = (73+4(50))— (73 +4(40))
(1) w2 =10 =273-233=$40
2 The cost will rise $40.
13. 2 2100 22. a. P(x)=4x-C(x)
s ) ) P(100) =400 — (10 + 75) = $315
Cost =57zr +6mr” +7(27rh) B B
e + 14 b. P(lOl)—'404—(10.1 +75)=8318.9
Increase is $3.90.
2 2
h h Th
14. 27|~ +2,,(_ h="——+7h’ 2. a. Ax—80=0= x=20-200
2 2 2 4
_ 37h? 130 Sales will break-even when 200 scoops
- =T are sold.
yoo(BY, _ah b. 30=.4x-80= x=275
=7 B T4 Sales of 275 scoops will generate a daily
profit of $30.
15. 2x+3h=5000
i . 40=.4x—80= x=300
To raise the daily profit to $40,
300 — 275 = 25 more scoops will have to
h
be sold.
- 24. a. 160=12x-200= x =30
30 thousand subscribers are needed for a
16. (h=2500 monthly profit of $160 thousand
f=40+2h
¢ b. 166 =12x-200= x =30.5 thousand
M There will need to be 30,500 — 30,000 =
500 new subscribers.
25. a. P(x)=R(x)-C(x)=21x-9x-800
h =12x-800
b. P(120) = 1440 — 800 = $640
j c. 1000=12x-800= x =150
R(150) = 21(150) = $3150
17. C=10(20+2h)+8(2¢)=36(+20h
26. a. P(x)=R(x)-C(x)
18. 5x% +4(4xh) = 5x% +16xh = 150 = 1200x — (550x +6500)
= 650x — 6500
19. 8x=40=x=5 P(12) = 650(12) — 6500 = $1300
A=3x>=3(25)=75 cm? The company will earn $1300.
b. C(x)=14,750=550x+6500 = x =15

P(15) = 650(15) — 6500 = $3250

Copyright © 2018 Pearson Education Inc.



20

27

28.

29.

30.

31.

32.

33.

34.

35.
36.
37.
38.

39.

40.
41.

42.
43.

44.

45.

46.

47.

48.

49.

Chapter 0 Functions

. f(6) =270 cents

From the graph, f{(r) =330 for » =1 and
r=6.87.

A 100-inch? cylinder with radius 3 inches
costs $1.62 to construct.

The least expensive cylinder has radius 3
inches and costs $1.62 to construct.

The cost drops until the radius is 3 in. and then
increases.

f(3) = $1.62; f(6) = $2.70, so the additional
cost=2.70 — 1.62 = $1.08

A1) =1$3.30; f(3) = $1.62, so the amount saved
is3.30 - 1.62=$1.68

From the graph, we see that revenue = $1800
and cost = $1200.

The revenue is $1400 when production is 20
units.

The cost is $1400 when production is 40 units.
1800 — 1200 = $600
C(1000) = $4000

Find the x-coordinate of the point on the graph
whose y-coordinate is 3500.

Find the y-coordinate of the point on the graph
whose x-coordinate is 400.

C(600) — C(500) = 3136 — 2875 = $261

The greatest profit, $52,500, occurs when
2500 units of goods are produced.

P(1500) = $42,500

Find the x-coordinate of the point on the graph
whose y-coordinate is 30,000.

Find the y-coordinate of the point on the graph
whose x-coordinate is 2000.

Find A(3). Find the y-coordinate of the point
on the graph whose #-coordinate is 3.

Find ¢ such that 4(7) is as large as possible.
Find the #-coordinate of the highest point of
the graph.

Find the maximum value of A(¢). Find the
y-coordinate of the highest point of the graph.

Solve A(#) = 0. Find the #-intercept of the
graph.

Solve A(¢) = 100. Find the -coordinates of the
points whose y-coordinate is 100.

50. Find 4(0). Find the y-intercept of the graph.

51. a.

52. a.

",

[0, 6] by [-30, 120]

Using the Trace command or the Value
command, the height is 96 feet.
V1= 165z +A0H

=z =05 1I".

Graphing Y, = 64 and using the Intersect

command, the height is 64 feet when x =1
and x = 4 seconds.

PN

Inkgrseckion
n=1 T=a4

Using the Trace command or the Zero
command, the ball hits the ground when
x =5 seconds.

2RF o
n=k ¥=0

Using the Trace command or the
Maximum command, the maximum
height is reached when x = 2.5 seconds.
The maximum height is 100 feet.

Haxirmurm
W=g.4898989  Y=i00

[0, 70] by [~400, 2000]

Copyright © 2018 Pearson Education Inc.



53.

Using the Trace command or the Value
command, the cost is $1050.
Y1=ZZE+36.54-. BHT+ 0157

n=kn Lk L]

T=ZEE+ZE. BN - BT+ 01KF

H=£d Y=i07Edd
YaoT1 =Y C5E)
22.11

The additional cost is $22.11.

Graphing Y, =510 and using the
Intersect command, the daily cost is $510
when 10 units are produced.

Inkgrseckion
n=in ¥=Ein

[200, 500] by [42000, 75000]

Graphing Y, = 63,000 and using the
Intersect command, the revenue is

$63,000 when sales are 350 bicycles per
year.

Inkgrseckion
n=zE0 W=aZ0n

Using the Trace command or the Value
command, the revenue is $68,000 when
400 bicycles are sold per year.

Chapter 0 Fundamental Concept Check Exercises 21

Ti=zE0r-.2hz ‘-d_'_'_,.:-"'-'-'-

nEqOn o L)

d. [W¥i04@En-Yy (3567
. SBEEE

R(400) — R(350) = 5000
Revenue would decrease by $5000.

€. |V {4582\ (4081
. JEEE

R(450) — R(400) = 4000

No, the store should not spend $5000 on
advertising, since the revenues would only
increase by $4000.

Chapter 0 Fundamental Concept Check
Exercises

1. Real numbers can be thought of as points on a
number line, where each number corresponds
to one point on the line, and each point
determines one real number. Every real
number has a decimal representation. A
rational number is a real number with a finite
or infinite repeating decimal, such as

-2=-25,1, % =4.333. An irrational
number is a real number with an infinite, non-
repeating decimal representation, such as
/2 =-1.414213... or 7 =3.14159....

2. x <y means x is less than y; x <y means x is
less than or equal to y; x > y means x is
greater than y; x > y means x is greater than
or equal to y.

3. Anopen interval (a, b) does not contain its
endpoints @ and b but a closed interval [a, b]
does not contain a and b.

4. A function of a variable x is a rule fthat
assigns a unique number [ (x) to each value
of x.

5. The value of a function at x is the unique
number f(x).

Copyright © 2018 Pearson Education Inc.
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10.

11.

12.

Chapter 0 Functions

The domain of a function is the set of values
that the independent variable x is allowed to
assume. The range of a function is the set of
values that the function assumes.

. The graph of a function f(x) is the curve that

consists of the set of all points (x, f (x)) in

the xy-plane. A curve is the graph of a function
if and only if each vertical line cuts or touches
the curve at no more than one point.

A linear function has the form f (x) =mx +b.
When m = 0, the function is a constant
function. f (x) =3x-.5 is a linear function.

f =-2 is a constant function.

An x-intercept is a point at which the graph of
a function intersects the x-axis. A y-intercept is
a point at which the graph intersects the y-axis.

To find the x-intercept, set f (x) =0 and solve
for x, if possible. The y-intercept is the point

(0. £(0)).

A quadratic function has the form
f (x) = ax® +bx + ¢, where a #0. The graph

is a parabola.

a. Quadratic function: f (x) =ax’ +bx+ c,
where a #0; f(x)= 2x2 +4x+9

b. Polynomial function:
p(x)=a,x" +a, ;x"" +--+a,, wheren

is a nonnegative integer and

ay, ay, ..., a, are real numbers, a, # 0,

and 7 is a nonnegative integer;

f(x)=x5+3x3—7x+3

c. Rational function: A(x)= /() , where f
g(¥)
. 2x-3
and g are polynomials; /4 (x) =—
x“+1

d. Power function: f(x)=x", whererisa

real number; f (x) = \/7 = /2
£ (x)=|x| is defined as
f(x)z{x ifx>0

-x ifx<0’

13.

14.

15.

16.

17.

18.

19.

Sum: f(x)+g(x)
Difference: f(x)—g(x)
Product: f(x)g(x)
f(x)
g(x)
Composition: f (g(x))
If f(x)=3x" and g(x)=3x+1, then
f(x)+g(x)=3x" +3x+1
(x) (x 3x2—(3x+1)=3x2—3x—1
)

Quotient:

f(x g(x)=3x (3x+1)=9x" +3x°
f(x) _ 37

g(x) 3x+1

/(g(x)=3(x+1)" =3(9x” +6x+1)

=27x> +18x+3
x=a isazeroof f(x)if f(a)=

Two methods for finding the zeros of a
quadratic function are using factoring or using
the quadratic equation.

R |
o
l;_zzbr_s (br)s s

- C(a) a
b =ab || =L
(@) =av (4] =2

In the formula 4= P(1+i)"

compound amount, P represents the principal
amount, 7 represents the interest rate, and n
represents the number of interest periods.

, A represents the

To solve f (x) = b geometrically from the
graphof y=f (x), draw the horizontal line

y =b. The line intersects the graph at a point
(a, b) ifand only if f(a)=b. Thus,x=aisa
solution of f(x)=b.

To find f (a) geometrically from the graph of
y=f (x), draw the vertical line x = a. This

line intersects the graph at the point

(a, f(a)).
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Chapter 0 Review Exercises

1. f()=x L
X
1

f(1)=13+1=2
_p, 1 82 1
f@)=3 42=F=277
1
D=1} +——=-2
SED=ED"+ =

1 1y 17 1
f-3)-(3) -2

; 5
() (2 -2

2. f(x)=2x+3x2
£(0)=2(0)+3(0)> =0

f(‘%)zz(‘ﬂﬂ(_%)}_%
f(if)zz(j?)+3(35j :3+§J§

3. fx)=x*-2
f@a-2)=(a-2)>-2=a%>-4a+2

4. f) =ﬁ—x2

fla+1) (a+1)?

1
T(a+D+l

1
=———(a’+2a+1)
a+?2
_a3+4a2+5a+1

a+2

5. fv)=

! =x#0,-3
x(x+3)

6. f(x)=vx-1=>x21
7. f(x)=\/x2 +1, all values of x

x>0

1
f(x)—ﬁ,

11.

14.

15.

16.

Chapter 0 Review Exercises 23

X2 -1
2 +1
B

Gy

h(x) =

Yes, the point (%, —%) is on the graph.

. k(x)=x2 +2
X

k(l):12+%:3

No, the point (1, —2) is not on the graph.

5x% +15x% = 20x = 5x(x% +3x - 4)
= 5x(x—l)(x+4)

. 3x2=3x-60=3(x*-x—-20)

=3(x=5)(x+4)

. 1843x—x% =(=x-3)(x—6)

=(=D(x-06)(x+3)

X0 —xt-2x =x3(x2 -x-2)
= (x=2)(x+1)

y=5x2—3x—2=>5x2—3x—2=0.

N Vb? —4ac 3% J(=3)2 —4(5)(-2)

2a 2(5)

3£7 2
=——=x=lorx=-—
10 5

y=—2x2—x+2:>—2x2—x+220.

Loht Vb? - 4ac RE: JED2-4(-2)2)

- 2(-2)

2a
1£417 —1+417 —-1-J17
= 4 = x= 2 orx= 2
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24 Chapter 0 Functions

17. Substitute 2x — 1 for y in the quadratic X 1-x
equation, then find the zeros: 25. f(0)-gl)= 21 1+x
5x2-3x-2=2x-1=5x2-5x—-1=0. Cx—(x=D)(1-x)
e
b —dac 557 —4G)D) , F TN
X = = x“=x+1 x“—x+1
2a 2(5) =2 =
_5i3\/§ x° =1 (x—l)(x+1)
10 x  1-(x+1
Now find the y-values for each x value: 26. f(x)-gx+D)= 21 14 (x+1)
y=2x—1=2(5+1?)‘6}1=¥ _x(x+2)—(—x)(x2—l)
- 2
-1)(x+2
ISR S AR (¥ -1)(x+2)
y=sx—1= 10 T TS _ S axlax
Points of intersection: (x2 - 1)(x +2)
(5+3\/§ 3@) (5—3@ 3\/5) | )
5 5 s T - X
10 5 10 5 27. -h(x)=——-
g0 =) = T
18. Substitute x — 5 for y in the quadratic equation, _(=x)Bx+1)-2(1+x)
then find the zeros: - 1+x)(3x+1)
X txtl=x-5=2x"-6=0=x=+/6 o 3x% 4l
Now find the y-values for each x value: T 1+ x)(Bx+1)
y=x-5=/6-5 3x% +1
y==6-5 C ol tdx+l
Points of intersection: X 2
- - —J6 - 28. +h(x) = +
(V6. V6 -5). (-6, ~6 -3 A R

) x(3x+1)+2(x2 —1)

19. f(x)+g(x)= (x2 —2x)+(3x—1) =x?+x-1 (xz _1)(3x+1)

20, f(x)-g(x)=(x? -2x)-(3x-1) )
=x>-5x+1 (xz—l)(3x+1)
21. f(x)h(x)=( 2—2x)(\/;) 29 (x)—h(x—3)—1_x— 2
=x2.xV2 - 2x.x!/? -8 C14x 3(x-3)+1
512 9302 _(1-x)(Bx—-8)-2(1+x)
) 1+ x)(3x—8)
22. f(X)g(X)=(X3—2?§)(3x—21) _ -3x7 +9x-10
=3x"—x"—-6x" +2x (1+x)(3x—8)
=3x3 - 7x% +2x _—3x2+9x—10
=
- Z((x))=x2\/:2x=x3/2_2x1/2 3x°—5x-8
X X by 1-x x+(0-x)(x-1
30. f(x)+g(x)= >+ = ( 3 X )
1/2 _ 172 x -1 1+x x° =1
24. g(x)h(x)=CBx—Dx =3x-x"? - x 2 301
_g, 32 10 T Aox—l
=X X x2_1
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For exercises 31-36, f (x)=x? —2x+4,

X

1 1)? 1
31. f(g(x))Zf(—z :(—2) —2(—2)+4

X X X

1 2
e

32. g(f(x))zg(xz—2x+4):;2
x2—2x+4)

2. g(hl)=g £ |- P }
7

—_—
=

34. h(g(x))zh(iz): ! :ll— _

35. f(h(x))zf(&1 )
1

-1
JEE
) (V-1 x-1

36. h(f(x))="h (x2 —2x+ 4)

3
37. (81)3/4=(<‘/87 =27

38. (100)*'% =

Chapter 0 Review Exercises 25

39. C(x) = carbon monoxide level corresponding
to population x
P(f) = population of the city in ¢ years
Cx)=1+ .4x

P(1) =750 +25¢ + .1¢2
C(P(t))=1+ 4(750+ 25+ 1¢%)

=1+300+10¢ + .04¢>
=.04¢> +10¢ + 301

40. R(x)=5x—x>
f(d)=6(1 200)

d+200
200
R(f(d))=5'6(l_d+2ooj

2

_ 6(1_ﬂ)
d+200

2

=30(1_ 200 j_%(l_ 200 )
d+200 d+200

4
a1 (Vr+1) =+ D2 = (x4 =7 +2x+1

6

3
Xy 5 .3 —6_X
42. ﬁ—X'X y y ——3
Xy Yy
3/2
43, S =32 2oy
Jx

44. Yx(8x?3)=x"3.8x2"3 = 8x
45. a. P=15000, r=.04, m=12
12t
A(r)=15000(1+ﬁJ
12
=15000(1.00333)"*

04 122
b. A(2)=15000(1+'l—2) ~16247.14

04 12:5
A(5)=15000(1+'l—2) ~18314.94

At the end of 2 years, the account balance
is about $16,247. At the end of 5 years,
the account balance is about $18,315.

46. a. P=7000,r=.09, m=2

09 2t
A(l) = 7000(1 +7j = 7000(1.045)
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26 Chapter 0 Functions
b.  4(10)=7000(1.045)"" =16882.00

A(20)=7000(1.045)""" = 40714.55

At the end of 10 years, the account
balance is about $16,882. At the end of 20
years, the account balance is about
$40,715.

47. a. P=15000, m=1,¢=10

A(r)=15000(1+r)"°

)2-20

b.  4(.04)=15000(1+.04)"° = 22203.66
4(.06)=15000(1+.06)" = 26862.72

48. a. P=7000, m=1,¢=20
A(r)=7000(1+ 7)™

b.  4(.07)=7000(1+.07)” = 27087.79
A(.12)=7000(1+.12)* = 67524.05
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