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Chapter 0 Functions

0.1 Functions and Their Graphs

1.

2.

11.

13.

14.

15.

f
-10 4

S b
(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
fED =) +(=D? = (=1)-1=0

1y (1) (1) (1 9
(5)-) +5) -3) =%
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

Copyright © 2023 Pearson Education Inc.

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 T ar2

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

fB+h)-f(3) (Bh+11)-11 34

= —=3
h h h

f( 1
sm=1=1
S+m)=r (1) (1+20+07)-1
h B 2h
_ 2h+h 24

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 thatx # 1, 2 or

(=2 =U(-1.2)U(2,)
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22.

23.

24,

25.

26.

27.

28.

29.
31.
33.
3s.

36.

not a function

Chapter 0 Functions

o=

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

1
g)=pF=

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)=

Yy
i
1 2 3 4
Yy
30 +
20 +
10 +
—t—t —+—+—x
-4 -3 -2 -1 1 2 3 4
10 +
Yy
3__
2_/
k
e F—+—"—F+——x
-4 -3 -2 -1 1 2 3 4
Yy
;&
1 1 2 3 4
function 30. not a function
not a function 32. not a function

34. function
£0)=1 £(7)=-1
f(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]

F(1)=.03; f(5)=.037
£(6)=.03

[0, .05] 46. 13

f(x)=(x—%j(x+2)
25

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

Ax) =x(5 +x)(4—x)
f=2) =25+ (=2))(4 - (-2)) =-36
No, (-2, 12) is not on the graph.

3x-1
(x)=
g 2 +1

412 6 3
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
fVx forosx<2
f(x)_{l+x for2<x<5
f)=+1=1
f(2Q)=1+2=3
f(3)=1+3=4
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1

forl<x<2
54. f(x)=4x
x? for2<x
f=1=1
r@=3
f@3)=3%=

zx? forx<?2
55. f(x)=41+x for2<x<25
4x for2.5<x

fy=z1)Y=x
A2)=1+2=3
f3)=4(3)=12
3
4-x

56. f(x)={ 2x for2<x<3

forx <2

x2=5 for3<x

3
fm-:—=
f2)=22) -
f@)=13? :

06x for 50 < x <3000

57. a.
. S@= {002x+15 for 3000 < x

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

58. Yo h f2+m)

59. y

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

fla+ h))

a+h a

Section 0.1 Functions and Their Graphs 3

60. P(x)zno;c—zs
10x+n
110(30)-25
a. P(30)= (30 =273 10738

10(30)+5 305

Each partner’s profit was be
approximately, $10.738 thousand or
$10,738.

11 -
_110(30) 25 30023275
10(30)+n

=32l—300=355

61. Entering Y1 = 1/X + 1 will graph the function

1 .
f(x)=—+1.In order to graph the function
b

1 .
f(x)= R you need to include parentheses
X+

in the denominator: Y1 =1/(X + 1).

62. Entering Y1 =X ” 3 /4 will graph the function
3
f(x)= XT In order to graph the function

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

63. f(x)z—x2+2x+2

64. 1

Copyright © 2023 Pearson Education Inc.
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4 Chapter 0 Functions

0.2 Some Important Functions 5. y=-2x+3

1. y=2x-1 X |y
-11/5

11 0|3

0|-1 11

Y
-1|-3
y (0, 3)
fx)=2x-1 (3-9) N

11
01 0
-1]-1

X
\ 0.—4)
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10. y

11. f(x)=9x+3
7(0)=9(9)+3=3
The y-intercept is (0, 3).

9x+3=0:>9x=—3:>x=_§

The x-intercept is (—%, O).

12. f(x)= —%x—l

1
SO =2 (O)-1=-1
The y-intercept is (0, —1).

—lx—1=0:>—lx=1:>x=—2
2 2

The x-intercept is (-2, 0).

13. filx)=5
The y-intercept is (0, 5).
There is no x-intercept.
14. fix)=14
The y-intercept is (0, 14).
There is no x-intercept.
15. x-5y=0
0-5y=0=y=0
The x- and y-intercept is (0, 0).

16.

17.

18.

19.

20.

21.

22,

23.

Section 0.2 Some Important Functions

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)_

a. Costis $(24 +200(.45)) = $114.
b. flx)=.45x +24

Let x be the volume of gas (in thousands of
cubic feet) extracted.
Sx) =5000 + .10x

Let x be the number of days of hospital
confinement.
Sx) =700x + 1900

a. costperempl =12 (1000) + 12(25) (240)
=12,000+ 72,000
= 84,000

total cost = 84,000(10)
= 840,000

b. c¢(x)=84,000x

c.  ¢(25)=840,000(25)
= 21,000,000

50x

A T
From example 6, we know that f{70) = 100.
The cost to remove 75% of the pollutant is

50-75
4 (75) 105-75
The cost of removing an extra 5% is
$125 — $100 = $25 million. To remove the
final 5% the cost is
A(100) — f{95) = 1000 — 475 = $525 million.
This costs 21 times as much as the cost to
remove the next 5% after the first 70% is
removed.

,0<x<100

=125.

a. f(85)= % = $100 million

b. f100)—£95)= 1000 —271.43 =~ $728.57

million

Copyright © 2023 Pearson Education Inc.
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24,

25.

26.

27.

28.

29.

Chapter 0 Functions

a. flx)=.2x+50

We have — = .2 and l=50 Ifl=50,
14 Vv
then V' =— ow,§=.2 implies
$= 2,soK=l-L0=ﬁ.
= 55 5
K 1 (K 1 1
b. y=(—)x+— (—)-0+—=—,sothe
14 Vv Vv

y-intercept is (0,

From 17(b), (—%, 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

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

y=3x2—4x
a=3,b=-4,¢c=0

2_
X 6x+2 15 ,..2
3 3 3
l, b=-2, c=g
3 3

y

a:
y=3x—2x2+1
a=-2,b=3,c=1

y=3—2x+4x2
a=4,b=-2,c=3

_ 2
y=1l-x
a=-1,b=0,c=1

31.

32.

33.

x|y
0 0
2 0
Yy
40 +
30 T
20 1
10 + /
——+— : i
-4 -3 -2 -1 1 2 3 4

g)=—t*+4t-3
a=-1,b=4,c=-3

vertex:
-4 -4
[ﬂ’ g(T_l)D = (2, g(2)) =
X y
0 -3
1 0
3 0
Y
— } { ¢
-4 -3 — /1 2 3\4
3 for x<2
f(x)={2x+1 for x>2

Copyright © 2023 Pearson Education Inc.
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Section 0.2 Some Important Functions 7

x<2 x>2 x>3
G__
x| f(x)=3 x| f(x)=2x+1 x f(x)=x+1 4_\/
1 3 2 5 3 4 2+
0 3 3 7 4 5 1234
Yy
T / 4x for0<x<1
—° 36. f(x)=48-4x forl<x<2
—F—2x 2x—4 forx=>2
2
1 0<x<l1 1<x<2
- <
M. ()= 7* for0<x<4 x| f(x)=4x x| f(x)=8-4x
- <x<
2x—3 for4<x<5 0 0 ) 4
0<x<4 4<x<5 1 P 3 5
2 2
1
X f(x):zx X f(x)=2x—3
x>2
0 0 4 5
2 1 5 7 x ‘ f(x)=2x-4
3 3 2 0
2
3 2

2__
T
_4_'71‘

i 37. f(x)=x% x=-1
FE)=(1) =

1
_ 5 _ -
4—-x for0<x<?2 38. f(x)—X,x—z

35. f(x)=42x—-2 for2<x<3 1 1Y 1
FaRE

x+1 forx=>3 E 2 _32

39. f(x)=|x], x=1072

0<x<2 2<x<3 f(10‘2):‘10‘2‘:10‘2
X f(x)=4-x x| f(x)=2x-2 40. f(x)=|x, x=7
0 4 2 2 f(7m)=|r|=7
1 3 3 3 41. f(x)=l|x|, x=-2.5

f(=2.5)=]-2.5=25

Copyright © 2023 Pearson Education Inc.
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8

42.

43.

44.

45.

46.

0.3

Chapter 0 Functions

Flokl Flokz Flok:
=Ny E3RE4E
wMe=

wMha=

shy=

wHe=

“ME=

wNe=

o -1l
‘1B

-F9E5
JEEE

Flotl Flokz Flots

S EEGH2EFHE-5
M=

M=

wMy=

wMe=

ME=

M=

KR R Ears
“2.BEYD
LD

133
L]

Flotl Flokz Flobs
s ERESEH O30

M=

VL2
~d. eE369426T
VD2
231.4994235

Flotl Flokz Flots

Y ECEZE-1 DA EEE
HE+dE+10

=Mz=1

C2
. 1834452759
A RN
LB315186240

The Algebra of Functions

FO)+g(x)=(x>+1)+9x=x> +9x +1

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

F(0)g(x)= (x> +1)(9x) = 9x> +9x

2(xX)h(x) = (9x)(5 - 2x2) = 45x —18x°

SO _2+1_ 2 1

g®) 9 o

=—4 —=
9% 9 9t 9t

2

t 1 7 +1

g 9%
h(t) 521
2 N 1 =2(x+2)+(x—3)
x—=3 x+2 (x=3)(x+2)
3x+1
_xz—x—6

10.

11.

12.

13.

14.

15.

16.

17.

18.

3 -2 3(x—-2)+(=2)(x-6)
x—6 x-2 (x—=6)(x-2)
_ x+6
x?—8x+12
b -x _x(x—4)+(—x)(x—-28)
x—8 x-4 (x=8)(x—4)
_ 4x
x? —12x+32
-Xx x () (x+5)+x(x+3)
x+3 x+5 (x+3)(x+9)
-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}ﬂx—®@—6)
x—6 x+6 (x—=06)(x+6)
2472
x* =36
x  5-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)(+D)
t—2 3t-1 (t-2)3t-1)
2742
32 —T7t+2
x S5-x_ —x? +5x

X=2 5+x x’43x—-10

5—x x+1_—12+4x+5

S+x 3x—1 3x2+14x-5

X
x-2 _ x S5+x_ x%+5x
5-X x-2 5-x —x2+7x-10
5+x

s+1

3s—1_ s+1 s—2_s2—s—2

N _3s—1' s 3s2—g

s—2
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19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

x+1 .5—(x+1)_x+1.—x+4
x+D)-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
Cx x+7
C(x+2)(x+TD+B-x)(x) 12x+14

x(x+7) x4 Tx

5—(x+5)
5+(x+5) 5—(x+5) (x+5)-2
X+5 54(x+5) x+5
(x+5)—2

. —x x+3
10+x x+5

_ —x%-3x
x2 +15x+50

1
oy Su-1 u Su-—1
= . = ’u
1 u  Su+l Su+l

6 X
g\X |=
( ) 1—x6
3 2
t° =5t +1
g —52 4=
1-(" =5t +1)
25241
-3 +5¢2

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Section 0.3 The Algebra of Functions

F =532+ =3 -5x2+1)°

(x+h)2—x2=xz+2xh+h2—x2
=2xh +h*

1 1 x-x—-h_ —h

x+h x  x(x+h) x(x+h)

[+ m)=(+ 1) |~ (40-2)
h
A+ 4h— (6% + 2h+ h?) — 4t + 1
h
_4h-2h—h®  h(4-2—h)

h h
=4-2—h

|:(t+h)3 +5]—(t3 +5)
h
O3 3thE P 45— -5
h
3 h+3th? + kS (Gt +3th+ h?)

h h
=32 +3th+ h?

®

C(A()) = 3000+ 80(20t —%tzj
=3000 + 16007 — 407>

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

a. C(f(®)
=.110t = 5)% + 25(10¢ — 5) + 200

= 1(100¢% —100¢ + 25) + 250¢ — 125 + 200

=10¢2 +240t +77.5

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

h(x)= f@Bx+1)= (é)(8x+l) = x+é
h(x) converts from British to U.S. sizes.

fix+1):

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

(continued on next page)

Copyright © 2023 Pearson Education Inc.

Calculus and Its Applications 15th edition Goldstein Solutions Manual


https://ravanbooks.com/books/9780137590896-solutions

10 Chapter 0 Functions

(continued)

fix—=1):

[-10, 10] by [0, 20]
Ax+2):

[-10, 10] by [0, 20]
flx —2):

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

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

a<0)by |a| units.

39. fix) + 1:

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

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

\V

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

flx)—2:

[5, 5] by [5, 15]
The graph of f{ix) + ¢ 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 © 2023 Pearson Education Inc.
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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% —4ac =49 - 4(2)(6) =1

—b+b? —dac T*1 3
X = = =2’—
2a 4 2

1

. f(x)=3x2+2x-1
3x24+2x-1=0
a=3,b=2,c=-1

Vb? —dac = 4> —43)(-1) =16 = 4
~b b  —dac 214 1

X = = =—’—1
2a 6 3

. f() =47 -12t+9

4% -12t+9=0
—b+\/b2—4ac 12+\/( 12)% — 4(4)(9)
2a 2(4)
_12+J0 _3
8§ 2

. f(x)=%x2+x+1

lx2+x+1:0
4

—b++b? - 4ac B _livlz _4(%)(1)
)
_-1+40

X =

=2

=

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

2x2+3x-4=0
_ bt \/b2 4ac _ 33’ —4(-2)(4)
2(-2)
_ 3% \/—2
4

n/—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 _ 77 -4011)(1)
2(11)
7+f 7+J— 7-5
22 22 22
5x2—4x-1=0
—b+\/b2 dac _4£(-4)’ —4(5)-D)
2(5)
_4if_ﬁ_l 1
10 10 s
x?—4x+5=0
—b+\]b —4dac 4+\/(—4) —4(1)(5)
2(1)
4+J_
2

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

15x% —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
—bi\/b2—4ac

2a

AJE) -a0(-3) e
)

- 2(1)
:ﬁ+ﬁ V2 -7

2 72

=54

zZ =

32 6x45=0
2

“ba\b? —dac _ 646’ -4(3)©9)

g g

oo, 6, 6
3 3 3

X =
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12

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

Loht Vb —dac  12£:(=12)% = 4(9)(4)
2a 2(9)

12+4J0 2

8 3

—_

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

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

25 ~12x+18=2(x* — 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 = —2>c(x2 -3)

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

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

8x7 +27 = (2x+3)(4x” = 6x+9)

P (e
8 2 2 4

X2 —14x+49=(x-7)

30.

31.

32.

33.

34.

R ]
X“H+Xx+—=|x+t—
4 2

2x> - 5x—6=3x+4
2x2 -8x-10=0

_bEb?—dac 8% J=8)% - 42)(-10)
2

a 2(2)
_8+4144 812 .
4 4 ’
y=3x+4=15+4=19
y=-3+4=1

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

x2—10x+9=x-9
x2-11x+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=12+2x-x>

x?—4x+4=12+42x-x>

2x? —6x-8=0

2(x* =3x-4)=0
2(x-=4)(x+1)=0

x=4,-1

y=x—4x+4=4>-44)+4=4
y=(-1)?—4(-1)+4=9
Points of intersection: (4, 4), (-1, 9)

y=3x2+9
y=2x2—5x+3

3x2+9=2x2-5x+3

¥ +5x+6=0
(x+3)(x+2)=0
x=-3,-2

y=3x2+9=3(-3)2+9=36

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

36.

37.

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

y=x3—3x2+x
y=x2—3x

X =3x2 +x=x%-3x
¥ —4x?+4x=0

x(x* —4x+4)=0
x(x=2)(x-2)=0=>x=0,2

y=x>-3x=02-3(0)=0
y=22-312)=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—2=0

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+442), (2-242, 4-42)

1 3, 2
=—x"+x"+5
72

1
=3x? ——x+5
g 2
lx3+)c2+5=3xz—lx+5
2 2
l)c3 —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<%)(%)
N 2a - 2(1)

2
=243

y=3x2—%x+5=3(0)2—%(0)+5=5

X

y:3(2+ﬁ)2—%(2+x/§)+5=25+23*5

2

2 1 2343
y=3(2-3) —5(2—\B)+5 =25~
Points of intersection: (0, 5),

(2—@, 25—@], (2+J§, 25+232\B]

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

2—x:4

X

21-x% =4x
x2+4x-21=0
x+7(x-3)=0=x=-7,3

x+ =3

x—6
¥ —6x+2=3x-18
x2=9x+20=0
x—dH(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

1 2

X
x2=5x-6=0
(x=0)(x+)=0=>x=6,—1
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14

43.

44.

45.

46.

47.

48.

49.

Chapter 0 Functions

x? +14x+49
x2+1 -

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

x2—8x+16 ~0
1++/x
X2 —8x+16=0 s1.

(x-4)*=0=>x=4

C(x)=275+12x
R(x)=32x- 21x°
C(x) = R(x)
275+12x =32x— 21x>
21x2=20x+275=0
Thus
204 J(—20)2 —4(21)275

42
=16,667 or 78,571 subscribers

x+ (isz =175
20

x2 +20x-3500=0
(x=50)(x+70)=0

x =50 mph
o

nw=-1 =

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

/

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

o ’\
Y4.Ra1EEzB ‘=i

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

52.

=0

50.

53.

54.

SS.

[,

N\

Zeka
w=-.5EEE9Z

L] \
w=L.1700EEE Y=

[-1.5,2] by [2, 3]
The zeros are approxim

mately —.689 and 1.170.

NI

7

Inkerseckion

w=-hiyzize IY=-1.BzB4z7 ¥=3.BEB4EFL
[4. 4] by [-6, 10]
Approximate points of intersection:
(-0.41,-1.83) and (2.41, 3.83)
B Wt B
I;:A\ IZ:&
H=-GEL3EPE |v=-134Beiz | |HSLAEA367E lv=-zicizem

[-2,2]by [

Approximate pomts of intersection:
(—.65,—-1.35) and (1.15,-3.15)

nkeksgcki
=2, 1350503 V=-zErzrEY

P B

nkaks

I ki
H=h.08897601  Y=-z1.B0048

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

Approximate points of intersection:
(2.14,-25.73) and (4.10, —21.80)

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

Inkgpseckion

n=l.zfe0ide V=.7HELELZH

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

Approximate point of intersection: (1.27, .79)

Answers may vary for exercises 55—58.

)

7

[-5, 22] by [~1400, 100]
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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
3 =27 2. (-2)°=-8
11 =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 =(JE)3 =125
(27)23 =(327)2 =9
1.8)° =1

915 —93/2 = (\/5)3 py
16%° =16"2 = 4

81075 =81°'* =27
1

N
(l]_m =82 = (¥5)" = 4

8

4712

| =

1 1
5 =——=1000
(01’2 .001

(op~ts =

g2 1
1 —117—1

513.200"% =1000"° =10
(31/3 .31/6)6 — (31/2)6 =27
6!3.62/3 ¢! = ¢
(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:(%%) :<§/ﬁ) =18
200.5 .50.5 — (100)1/2 =10
( 8 j2/3_ 82/3 _4

27) 27?3 9

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

74/3
o _7(4/3)=(1/3) _73/3 _ 4
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16 Chapter 0 Functions

17240 _ ~(1/2)(0) _ 0 _
40. (67%)°=6 —6%=1 60. (o121
9x 34/x
41. (xy)6=x6y6
32 ) 38 a7
9 (x1/3)6:x(1/3)(6):x2 61. | — TR
) 2y 27y 8y
P
43. 3 =x4-ys-x_1-y_2=x3y3 2 X2 1
Xy 62. ——=—'—=7-
X x )y X
1 3
44, —=x 2x -1/2
-3 63. “==2x-x""2=2Jx
g Jx
1 1
45. x == — 5
2Ty 64. 175 _X
yx y

46. (x3 _y6)1/3 = 33 .y6(1/3) =xy2 1
65. (16x) 4 =167% . x0=—

o 3 TG RT: 8x°
7. | 5| =23~ % 9,2/3 2/3_9(2/3 6
y y 66. (-8y?)*% =(=8)2/3)°2/3 =4,
-2 ’ 5/2 1/2 12 _-5/2
X 1 5, vy 1 X x'Tex
48. |Z| === 67. Jx|—| = =
(yj 2 y 2 ‘/_(4x) 452,52 32
1
49, (%)t = 3. 5@ 412,20 = 30.?
o Al+x(+x =(l+x +Xx xy X"y Y
50. Vitx(+x)¥2 =140 21 +x)32 s @50)32 (25)¥2:3/2,32 125
= (14 0) DD 2 (14 )2 xly %y Vx
_ 2
=x"+2x+1 (<27x5)23  (<27)?3521) X
2520 . o x1/3 =
51, x°- y7 =—ng =x5-y6-x73=x2y6
_ _ 8
70. (=32y7%)}/5 = (=32)/5,75C/9) S
52, x 2 xT=x"3 =t d
53. (20)*=2%x* =16x* For exercises 71-82, f(x)=3/x and g(x)=xiz.
=3x 3 x 1
54. N S T < N BV S
I5xt 15 &t 5y 71. f(X)g(X)—\/;‘x—z—x/ R
-y Xy fx
55. ——=——==x 7. f(x):_x:xl/S 2= 3
Xy Xy g(x) 1
X 3.2 -
56. Tzzx y i
g(¥) 2 o _yz_
4 73. =r==x"x "=x""=
57. %:%.%:(_3)3%3:% fx) X3
X X X X
3 ST S S
58. (-3x)° =-27x° 74 [/ ()] g )= () 20T

59. Yx-3x? =x13.x23 =«
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

=2

87.

X
_(x—s/s S :xLS
f(x)z ﬂ 1/2—(x1/3 2)1/2=( 7/3)‘/2
g(x) [12
_

X X
I
o
1
\/;—$=$(x—l)

2323 V3 2 3y -y

x—1/4+6x1/4 =x—1/4 (1+6\/;)

Na b =+ab

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
f=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 1(8)
A=700(1+'Tj =~ $1295.65
4(10)
A=50,000 (1 +TJ =~ §$127,857.61
4(3)
A=20,000(1+T) =~ $28,515.22
12(10)

A=100(1+E) =~ $164.70

12

.045

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

365(1)
A:ISOO(H'—) = §1592.75
365

Copyright © 2023 Pearson Education Inc.

Calculus and Its Applications 15th edition Goldstein Solutions Manual


https://ravanbooks.com/books/9780137590896-solutions

18

104.

10s.

106.

107.

108.

109.

110.

111.

112.

113.

Chapter 0 Functions

06 3653
A:ISOO(H'—) = $1795.80
365

1(18)
A= 1000(1+@) = $3268.00

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, = 4, (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

= (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 \)'¥
A=19,466.40384 (1 + T)

= $26,483.83.

A= 500+500r-i—%r2 +%r3 +Er4

64
- @(256 +256r+96r7 +16r° + %)
256

A'=1000 + 20007 + 150072 + 500> +%r4

125

(16+32r+24r% 4877 1%
2

If the speed is 2x, then

1 2 1 2 1 2
—(2x)* = —(4x2) =4[ —x2|.
202 20( <) (2ox )

5B-5 =5-107 = .00005
8.103E-4 =8.103-107* = .0008103

1.35E13 =1.35-10"3 = 13,500,000, 000, 000

8.23E-6 =8.23-107° = 00000823

0.6

10.

Functions and Graphs in
Applications

3x

N1

P=2(x+3x)=8x
3x2 =25

A=3x>
8x =30
A=rr?
27r =15

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

A=2rh +%7rr2.

2rh + G)mz =25
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11. V=xh

The surface area of the box is represented by

S = x? +4xh.
x> +4xh =65

12. SA =2xw+2x (%) + ZW(g) =3xw+ x>

The volume is represented by

()C) 1 2
xw| = [==x"w.
2 2
(l)wxzle

2

13. 7r’h=100
Cost = 5zr% + 671> +7(27rh)
=11zr> +47rh

2 2
14. z;z(ﬁ) +27z(ﬁ)h TR 2
2 2 2

2
_ 3rh — 307

2 3
V=7r(ﬁ) h=—”h
2 4

15. 2x+3h=5000

A=xh
h
x
16. (h=2500
f=40+2h
4
-~
h
_J

17. C=10(20+2h)+8(2¢)=36(+20h

18. 5x? +4(4xh) =5x +16xh =150

19. 8x=40=>x=5
A=3x>=3(25)=75 cm?

Section 0.6 Functions and Graphs in Applications 19

20. V=2mr}=54r=r3=27=r=3
From exercise 14, we know that the surface

21.

22,

23.

24,

25.

26.

area is equal to 6m-2. Thus, in this example
§=67(3%)=54r in”

®

73+4x=225= x=38
When 38 T-shirts are sold, the cost will be
$225.

C(50) — C(40)
=(73+4(50)) - (73 + 4(40))
=273-233=%40
The cost will rise $40.
P(x) =4x — C(x)
P(100) = 400 — (10 +75) = $315
P(101) = 404 — (10.1 + 75) = $318.9
Increase is $3.90.

.4x—80=0:>x=%=200

Sales will break-even when 200 scoops
are sold.

30=4x-80= x=275
Sales of 275 scoops will generate a daily
profit of $30.

40 =.4x-80= x =300
To raise the daily profit to $40,

300 — 275 =25 more scoops will have to
be sold.

160=12x-200 = x =30
30 thousand subscribers are needed for a
monthly profit of $160 thousand

166 =12x — 200 = x = 30.5 thousand

There will need to be 30,500 — 30,000 =

500 new subscribers.

P(x)=R(x)—C(x) =21x—-9x—-800
=12x-800

P(120) = 1440 — 800 = $640

1000 = 12x —800 = x = 150
R(150) = 21(150) = $3150

P(x)=R(x)—C(x)
= 1200x — (550x + 6500)
=650x - 6500
P(12) = 650(12) — 6500 = $1300
The company will earn $1300.

C(x) = 14,750 = 550x + 6500 = x =15
P(15) = 650(15) — 6500 = $3250

Copyright © 2023 Pearson Education Inc.

Calculus and Its Applications 15th edition Goldstein Solutions Manual


https://ravanbooks.com/books/9780137590896-solutions

20

27

28.

29.

30.

31.

32.

33.

34.

3s.
36.
37.
38.

39.

40.
41.

42.
43.

44.

45.

46.

47.

48.

49.

Chapter 0 Functions

f(6) =270 cents 50. Find A(0). Find the y-intercept of the graph.
From the graph, f{r) =330 for »=1 and 51. a.
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 b.

increases.

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

A1) =$3.30; /(3) = $1.62, so the amount saved
is 3.30 - 1.62 = $1.68

From the graph, we see that revenue = $1800

and cost = $1200. c.

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. d.

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 7 such that A(f) 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(t) = 0. Find the #-intercept of the
graph.

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

",

[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

52. a.

[0, 70] by [-400, 2000]
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53.

Using the Trace command or the Value
command, the cost is $1050.
Y1=ZEEE+36.EH- Bl 0LHT

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. [Vicd4@En-4 (3587
. SBEEE

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

€ |V {458 2-Y (408D
. 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, £ =4333. 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. An open interval (a, b) does not contain its
endpoints a and b but a closed interval [a, b]
does not contain a and b.

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

of x.

5. The value of a function at x is the unique
number f(x).
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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: 4 (x) = f(x) , where f'
g(x)
. 2x-3
and g are polynomials; & (x) =—
x“+1

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

real number; f (x) = \/— = X2
£ (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

Quotient:

+g(x)=3x> +3x+1

—g(x)=3x" = (3x+1)=3x" -3x -1
)= 2(3x+1)=9x" +3x7

3x°

g(x) 3x+1

/(g(x))=3(3x+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) 4a
b =ab || =L
(@) =av 4] =2

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

compound amount, P represents the principal
amount, i 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 4
X
f(1)=13+%=2
_3 1 82 51
f(3)=3 +3_3 277
D=1+ =2
fED=(= )+( D

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

7(B)=(B) + L =203

F(x)=2x+3x>
£(0)=2(0)+3(0)> =0

(R0
(T 252

f(x)=x2—2
fla=2)=(a-2)*-2=a*-4a+2

fx)=———x?
x+1

__ 2
f(a+l)—(a+1)+1 (a+1)

1 2
= —(a+l
a+?2 ( )

fx) =

=x#0,-3

1
x(x+3)
() =vx-1=>x21

f(x)= Vx? +1, all values of x

f= = 30
2
-1
h(x) =
(0= x?+1

S s
s

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

10.

11.

12.

13.

14.

16.

17.

Chapter 0 Review Exercises 23

k(x) = x* 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—1)(x+ 4)

3x% =3x - 60 =3(x? — x - 20)
=3(x—5)(x+4)

184 3x—x? =(-x—3)(x—6)
=(=D(x = 6)(x+3)

x> —x*—2x3 =x3(x2 -x-2)
=x*(x-2)(x+1)

. y=5x2—3x—2:>5x2—3x—2=0.

I Vb? = 4ac 3% J(=3)2 —4(5)(-2)

2a 2(5)

3+7 2
=——=x=lorx=—-—
10 5

y=-2xt—x+2=-2x—x+2=0.
—b+\/b2—4ac 1+\/( )% -4(-2)(2)

2(-2)
1+f —1+17 -1-+17
2 orx =

4

Substitute 2x — 1 for y in the quadratic
equation, then find the zeros:

5x2-3x-2=2x-1=5x*-5x—1=0.

N T
- 2a 2(5)
54345
10

Now find the y-values for each x value:

y=2x-1=2(5+3‘/§)—1=3£

10 5

y=2x—1=2(5"3‘/§)—1= 35
10 5

Points of intersection:
(5+3J§ 36) (5—36 ) 3J§j
b 5 b

10 0 > 5
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24 Chapter 0 Functions

18. Substitute x — 5 for y in the quadratic equation, 1-x 2
then find the zeros: 27. g(x)—h(x)= T+x 3x+41
2 4x+l=x-5=x>-6=0=x=%/6 _(0=0)@x+1D)-2(+x)
Now find the y-values for each x value: 1+ x)Bx+1)
y=x-5=+6-5 _ 3+l
y=-J6-5 T (1+x)(3x+1)
Points of intersection: _ X 2+ L
(v6. 6 ~5). (-6, ~ 6 - 3) 3x% +4x+1

19. f(x)+g(x)=(x2—2x)+(3x—1)=x2+x—1 28. [(x)+h(x)= xzx_1+3x2+1

. x(3x+1)+2(x2 —1)

20, /(0)-g(x)=(x"-2x)-(3x-1) (x*-1)(x+1)

2

=x"-5x+1 )
. o xT+x—2
21, f()h(x) = (x - 2x)(Vx) (x*-1)@3x+1)
=22 gy 12
_ 512 5.3/2 1-x 2
=X 2x
29. —h(x-3)= -
2 8= he=3) = T Ty
22. f(x)g(x)=(x"-2x)(3x-1) _(1=-x)3x-8)-2(1+x)
=3x> —x? —6x? +2x (1+x)(3x-98)
=3x> = 7x% 4 2x _ -3 +9x-10
2 (1+x)3x-98)
93, S _XT-2x s, 12 —3x% +9x-10
hex) T 342 5x-8

24. g(x)h(x)=Bx—D/x =3x-x"/2 = x!/?

=3y = !/ 30, f(0)+g(x)= — iz ¥ ¥FA=0=D

-1 l+x x2o]
x Lo x4l
25. f(x)—g(x)—xz_l—m ST 71
x—(x-1D(1-x)
T2 For exercises 31-36, f (x)=x* —2x+4,
xP-x+1  x?-x+1 1 1
= = =— and h(x)= .
x2 -1 (x—l)(x+l) g(x) x2 o (x) \/;—1
Cx 1=(x+D) 1 1) 1
2 e D T T ) 3 f(g(x)):f(? :(x_z) _2(7)”
=x(x+2)—(—x)(x2—1) =L4_%+4
(xz—l)(x+2) R
_ X aatax 32. g(f(x)=g(x?—2x+4)= L
(x2 —1)(x+2) (x2 —2x+4)
1 1 1
33. h = = =
g e
x-1

=x—2J}+1=(J}—1)2
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Chapter 0 Review Exercises

1 1 1 || 3 6 x°
3, h(g(x)):h(—]: I 2 0 s el
x? \/sz—l ﬁ—l 1—|x| x75y6 y3
X2 3/2 1/2
1 43. = TV =
35. f(h(x)):f(«/;—l) 3 NP xTex x
2
B U0 S Y B U P 44. Yx(8x?3)=x"3.8x23 = 8x
a1 Jx -1
45. a. P=15000, r=.04, m=12
1 2
— — +4 12t
(JE—l)2 V-1 A(t)=15000(1+%)

36. h(f(x)=h(x* ~2x+4] =15000(1.00333)"

04 12-2
Jx2 —2x+4-1 b. A(Z):ISOOO(HEJ ~16247.14

25

-1
_ 2 _ _ 12-5
‘( ¥ooaxad 1) A(5)=15000(1+%) ~18314.94
3
37, D4 = (481) =27 At the end of 2 years, the account balance
1) (\/75 is about $16,247. At the end of 5 years,
853 = (%/g) =25=-32 the account balance is about $18,315.
L (1 -1 46. a. P=7000,r=.09, m=2
(0.25)" = (Z) =4 09
A(r)= 7000(1 +7j =7000(1.045)"
3
38. (100)*"? =( 100) =1000 1o
b. A(10)=7000(1.045)"" =16882.00
(001" = (\/3 ~001) =.1 (10) ( )2-20
A(20)=7000(1.045)""" =40714.55
39. C(x) = carbon monoxide level corresponding At the end of 10 years, the account
to population x balance is about $16,882. At the end of 20
P(#) = population of the city in ¢ years years, the account balance is about
Cx)=1+ 4x $40,715.
P(1) =750+ 251+ 1% 47. a. P=15000, m=1,1=10
C(P(1) =1+ 4(750+ 250+ 1% A(r)=15000(1+7)"°

=1+300+10¢ + .04¢>

10
_ 042 +10¢+ 301 b.  A4(.04)=15000(1+.04)" =22203.66

4(.06)=15000(1+.06)" = 26862.72

40. R(x)=5x—x>
200 48. a. P=7000, m=1,1=20
f(d)=6(1‘d+200j A(r)=7000(1+7)"
R(f(d))=5- 6(1 ~7 iozooo) b.  4(.07)=7000(1+.07) = 27087.79
200 T A(.12)=7000(1+.12)* = 67524.05
_[ ( S d+ 200)}

2
—30[1- 200 _36[1- 200
d +200 d +200

4
41. (\/x+1) =(x+D)Y2=(x+1)? =2 +2x+1
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10.

26

Chapter 1 The Derivative

The Slope of a Straight Line
y=3-"7x; y-intercept: (0, 3), slope: =7

_3x+1_§x+l. -intercept: (Ol)
5 557 s

sloe'E
p'S

x=2y—3=>y=x—+3:>y=lx+§;
2 2 2
y-intercept: (O,EJ, slope: 1
2 2

y=6= y=0x+6; y-intercept: (0, 6),
slope: 0

1 .
y= L N y= 7x —5; y-intercept: (0, —5),

7

sloe'l
P-7

4x+9y=—1=>y=_4x_1 4

9

intercept: (0 —l) slope = —i
Y pt: | U, 9 ) p 9

slope =—1, (7, 1) on line.

Let (x,y)=(7,1), m=—1.

y=n =m(x—x1):>y—1=—(x—7):>
y=-x+8

slope =2; (1, —2) on line.

Let (x, y)=(1,-2),m=2.

Y= =m(x—xl):>y+2=2(x—1):>
y=2x-4

. slope = %; (2, 1) on line.

Let (x1,»)=(2,1); m =%.

1
y=n =m(x—x1):>y—1:5(x—2):>

S y=—-—x——

9

b

11.

12.

13.

14.

15.

2 7( lj
y-y=m(x-x)=>y+-=—|x-—|=

5 3 4
_7..3
Y3560
(E,SJ and (—2,—4) on line.
7 7
slope:_y2_y1:_‘5‘_55___l9ozﬁ
Xz—xl —7—7 —7 10
5 63
Let (x, =|=,5|,m=—.
(1.1) (7 ) 10
63 5
—-yp=mx—x)=>y-5=—|x—=
y=y=m(x-x)=y 10( 7)

(%,1) and (1, 4) on line.

- 4-1
slope=—y2 y1=—=%=6
2

Xy — Xy 1—%

y=n =m(x—x1)=>y—4=6(x—1)=>
y=6x-2

(0, 0) and (1, 0) on line.
Yp=n _0-0_,

slope = —_—
X2 =X

1-0
y=0=0x-0)=y=0

(_l’_l) and (2,1) on line.
27 3

Horizontal through (2, 9).
Let (x;,¥1)=(2,9), m =0 (horizontal line).

Y= =m(x—x1)=>y—9=0(x—2)=>
y=9
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16. x-intercept is 1; y-intercept is —3.
The intercepts (1, 0) and (0, —3) are on the
line.
Vo= _=3-0_
Xy —Xp 0-1
y-intercept (0, b) = (0, —3)
y=mx+b=y=3x-3

slope =

17. x-interceptis —z; y-interceptis 1.
The intercepts (—7,0) and (0, 1) are on the
line.
Yo~ _ 1-0 - 1
X,-x 0-(-m) =«
y-intercept (0, b) = (0, 1)

slope=

y=mx+b:y:£+1
V4

18. Slope = 2; x-intercept is —3.
The x-intercept (-3, 0) is on the line.
Let (x;,y1)=(-3,0),m=2.
Y= =m(x—x1)=>y—0=2(x+3):
y=2x+6

19. Slope = —2; x-intercept is —2.
The x-intercept (-2, 0) is on the line.
Let (xl,yl ) =(-2,0),m=-2.
y=n =m(x—x1):>y—0=—2(x+2):>
y=-2x-4

20. Horizontal through (xﬁ , 2).

Let (xl,yl) = (\ﬁ, 2), m = 0 (horizontal line).

y—ylzm(x—xl):y—2=0(x—ﬁ):>
y=2

21. Parallel to y =x; (2, 0) on line.
Let (x,»,)=(2,0); slope=m = 1.
y—ylzm(x—xl):y—0=l(x—2):>
y=x-2

22. Parallel to x + 2y =0; (1, 2) on line.

1 1
x+2y=0:y=—5x;m=——

2
Let (x1,»)=(12).

1
Y= =m(x—x1)=>y—2=—5(x—1)=>

1
=——x+>
YETRNT,

Section 1.1 The Slope of a Straight Line 27

23. Parallel to y = 3x + 7 ; x-intercept is 2.
slope=m =3. Let (x,»,)=(2, 0).
y—y1=m(x—xl):>y—0=3(x—2):>
y=3x-6

24. Parallel to y—x =13; y-intercept is 0.
y=x+13,slope=m=1,b=0.
y=mx+b=y=x

25. Perpendicular to y +x = 0; (2, 0) on line.
y+x=0=y=-x=slope=m =-1
ml-m2=—1:>—1‘m2=—1:>m2=l
Let (XZ,yz) = (2, 0)
y—yzzmz(x—xz):y—0=x—2:>
y=x-2

26. Perpendicular to y =—5x+1; (1, 5) on line.

slope = m; = -5
my -my =_1=>_577’I2 =_1$m2 =§
Let (xz,y2)=(1,5).

1
Y=y, =m2(x—x2):>y—5=§(x—l):>
“lee2
TS
27. Startat (1, 0), then Yy
move one unit right
and one unit up to

@2, 1).

28. Startat (-1, 1), then
move one unit up and
two units to the right.

29. Start at (1, —1), then move one unit up and

three units to the left. Alternatively, move one
unit down and three units to the right.
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Chapter 1 The Derivative

30. Start at (0, 2), then move zero units up and any

31.

32.

33.

34.

35.

36.

37.

distance (for example, one unit) right.
y

(1, 2)

(0,2)

(a)—(C) x- and y-intercepts are 1.
(b)—(B) x-intercept is 1, y-intercept is —1.
(c)—(D) x- and y-intercepts are —1.
(d)—(A) x-intercept is —1, y-intercept is 1.
x+2y=0= ——lx=>m——l

Y y 5 )
The slope of the line through (-1, 2) and

1
3,b)isalso ——..
(3,b)i 2

me—to P72 4 p_4mp=0
2 3-(-))

m= l, h=3

3
If you move 3 units in the x-direction, then
you must move 1 unit in the y-direction to
return to the line.

m=2, h= l
2
If you move % unit in the x-direction, then you

1 . o
must move 3 2 =1 unit in the y-direction.

m=-3,h=.25
If you move .25 unit in the x-direction, then
you must move —3-.25=—.75 unit in the
y-direction.

2 1

Z oh=—
3 2

m=

| o
If you move 5 unit in the x-direction, then you

r2 1 .. L
must move —-— = — unit in the y-direction.
23 3
Slope =2, (1, 3) on line.
x =1y =3

Ifx=2,then y-3=22-1)= y=5.
Ifx=3,then y-3=2C3-1)=>y="7.
Ifx=0,then y-3=2(0-1)= y=1.
The points are (2, 5), (3, 7), and (0, 1).

38.

39.

40.

41.
43.

44.

45.

Slope =-3, (2, 2) on line.

x1=2,y=2

Ifx=3,then y-2=-33-2)= y=-1.
Ifx=4,then y-2=-3(4-2)= y=-4.
Ifx=1,then y-2=-31-2)= y=5.
The points are (3, —1), (4, —4), and (1, 5).
£ (1)=0=(1,0) lies on the line.
/(2)=1=(2,1) lies on the line. Thus, the

=1.Ifx=3and

slope of the line is

y=/(3), then l=;/—_21:>1=y—1:>y=2_
Thus f(3)=2.
First find the slope of 2x + 3y = 0.

2x+3y=0=>3y=—2x:>y=—§x=>
2

Now find the slope of the line through (3, 4)
and (-1, 2).

Since the slopes are not equal, the lines are not
parallel.

I 42. I,

Slope =m =-2
y-intercept: (0, —1)
y=mx+b
y=-2x—-1

1
Slope=m=§ y=1z+1

y-intercept: (0, 1)

= +b
y=mx s, 0)

1
=—x+1
Y73

a is the x-coordinate of the point of
intersection of y =—x + 4 and y = 2. Use
substitution to find the x-coordinate.
2=—x+4=>x=2

So a = 2. fla) is the y-coordinate of the
intersection point. So fla) = 2.
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46.

47.

48.

49.

50.

a is the x-coordinate of the point of
intersection of y=x and y = %x +1. Use
substitution to find the x-coordinate.
x=%x+l:>%x:1:>x:2

So a =2. f{a) is the y-coordinate of the
intersection point. Substituting x =2 into y = x
gives y = 2. So fla) = 2.

C(x)=12x+1100
a. C(10)=12(10)+1100=$1220

b. The marginal cost is the slope of line.
Marginal cost = m = $12/unit

c¢. It would cost an additional $12 to raise the
daily production level from 10 units to 11
units.

Clx+1)-C(x)
= (12(x +1)+1100) - (12x +1100)

=12x+12+1100-12x—-1100

=12
$12 is the marginal cost. It is the additional
cost incurred when the production level of this
commodity is increased one unit, from x to
x + 1, per day.

Let x be the number of months since January 1,
2020. Then (0, 3.19) is one point on the line.
The slope is —.04 since the price fell $.04 per
month. Therefore, P(x)=—-.04x+3.19 gives

the price of gasoline x months after January 1,
2020. On April 1, 2020, 3 months later, the cost
of one gallon of gasoline is:
P(3)=-.04(3)+3.19 = $3.07/ gallon. So, 15

gallons cost 15-3.07 = $46.05.

On September 1, 2020, 8 months after

January 1, the cost of one gallon of gasoline is:
P(8)=—-.04(8)+3.19 = $2.87 / gallon. So, 15

gallons cost 15-2.87 = $43.05.

Let y be the value of monthly exports in
millions of dollars. Let x be the number of
months since Sept 1, 2003. Since the rate of
change of y is constant, we conclude that y is a
linear function of x whose slope is equal to its
rate of change, m =42.5. On September 1
(when x = 0), the value of monthly exports
was 0 dollars, since the ban had just ended. So
the point (0, 0) is on the graph of y. Using the
point-slope form, we have
y—0=425(x-0)= y=42.5x

51.

52.

53.

Section 1.1 The Slope of a Straight Line 29

The end of December 2003 corresponds to
x =4, at which time the exports had reached
the value y =42.5-4 =170 million dollars

Let x = the cost of order. Then
C(x) =.03x+5.

a. The points (7.25, .2) and (8, .18) are on
the line. The slope of the line is
yo—y _ A8=-2 2
X,-x 8-725 75
Let (x;,»;) = (8,.18). Then, the equation
of the line is
Yy=n :m(x_xl)
2
y—.18= —%(x—S)

)
V=95 150

m=

259
Thus, =——Xx+—.
us, 000 = =2 2x+ 755

b. Let Q(x) =.1 (10 employees per 100) and
solve for x.
2 59
d=——x+—
75 150

22 2
——=—-—x=x=11

75 75
The hourly wage should be $11 in order
for the quit ratio to drop to 10 employees
per 100.

The points (3.10, 1500) and (3.25, 1250) are
on the line. The slope of the line is
Y2 =y _1500-1250 5000
X, -x  3.10-325 3
Let (x;,»;)=(3.10,1500). The equation of the
line is

y=—=n-= m(x_xl)

y—1500=—¥(x—3.10)

5000 20,000
X+

m=

y=-

3 3
Glx)=— 5000 ot 20,000
3 3
Now find G(3.34):
G(3.34)= —@(3.34%M =1100
gallons.
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30

54.

5S.

56.

57.

58.

59.

60.

Chapter 1 The Derivative

Solve for x:

G(x)=2200= ——50300 x+ —20’3000

x:(_13,400)[_ 3 ):2.68
3 5000

The owner should set the price at $2.68 in
order to sell 2200 gallons per day.

a. C(x)=mx+b
b =$1500 (fixed costs)

Total cost of producing 100 rods is $2200.
C(100) = m(100) +1500 = $2200 > m =7

Thus, C(x)=7x+1500.

b. Marginal cost at x = 100 is m = $7/rod

¢. Since the marginal cost = $7, the cost of
raising the daily production level form
100 to 101 rods is $7. Alternatively,

C(101)- C(100) = 2207 - 2200 = $7.

Each unit sold increases the pay by 5 dollars.
Thus, the slope is her pay per unit sold. The
weekly pay is 60 dollars if no units are sold.
Thus, the y-intercept is her base pay.

If the monopolist wants to sell one more unit
of goods, then the price per unit must be
lowered by 2 cents. No one will pay 7 dollars
or more for a unit of goods.

x = degrees Fahrenheit, y = degrees Celsius, so
the points (32, 0) and (212, 100) lie on the
line.

= 100-0 100 _5
212-32 180 9
Now find b:

y=mx+b:>32:§(0)+b:>b:_%.

9 5 160
Thus, y==x+32. y==(98.6)—— =37
us, y =5 y 9( ) 9

98.6°F corresponds to 37°C.

The point (0, 1.5) is on the line and the slope is
6 (ml/min). Let y be the amount of drug in the
body x minutes from the start of the infusion.
Then y—-1.5=6(x-0)= y=6x+1.5.

Eliminating 2 ml/hour means that the rate is
—% ml/min. (The rate given in exercise 59 is

in ml/min.) y = 6x+1.5—ix =mx+l.5
30 30

61.

62.

63.

64.

65.

66.

The diver starts at a depth of 212 ft, which is
represented as —212. Thus, the function is

y(t)=2t-212.

First we must determine how long it will take
the diver to reach 150 feet depth.
-150=2¢-212=62=2t=t =31 sec

The diver must then rest for 5 minutes or
5-60 =300 sec, which is 331 sec after she

started ascending. The remaining depth can be
determined by y =2(t-331)-150 = 2¢ - 812.
Thus, the function giving depth as a function
of time is

2t-212 0<¢<31
y(1)=1{-150  31<r<331

2t-812 =331
The first 62 ft will take the diver 31 sec to
ascend. To determine how long it will take the
diver to ascend final 150 ft, solve
150 =2t = ¢t =75 sec. Therefore, it will take

the diver 31 + 300 + 75 = 406 sec to reach the
surface.

a. C(x) =7x+230
b. R(x) =12x

C (x) =R (x) =
Tx+230=12x=230=5x = x =46

The business will break even when 46 t-shirts
are sold.

S(xp) = f(xp)
X2 =X
LOOZSCD o ) f) = mx-x,)

x_xl
Sx)=m(x—x)+ f(x})
=mx + (—mx| + f(x;))
Letb= —mx; + f(x;). Then f(x)=mx+b.

Using = m and the hint,

a—C.

SB+m)-fB) _fB+h-2
3+h-3 h
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67.

68.

The points (0, 54) and (36, 66) lie on the
line.

slope _Y2mn 06754 1
Xy — X 36-0 3

y—54=%(x—0):>y=%x+54

Every year since 2014, %% =.33% more
of the world population becomes urban.
The year 2020 is represented by x = 6.
f(6)= %(6)+ 54=56
Thus, in 2020, 56% of the world’s
population will be urban.

1 1
72=§x+54=>18=§x=>x=54

72% of the world’s population will be
urban 54 years after 2014, or in 2068.

(20,000, 729) and (50,000, 1380) on line.
-y 1380729

slope = =
X, —x;  50,000—20,000
LRI .0217
30,000

»—1380=.0217(x—50,000) =
y=.0217x+295

[0, 75000] by [0, 2000]

For every increase of $1 in reported
income, the average itemized deductions
increase by $.0217. (Alternatively, an
increase of $100 in reported income
corresponds to an average increase of
$2.17 in itemized deductions.)

Using the TRACE or VALUE feature on
a graphing calculator, the point
(75,000, 1992.5) is on the line. Thus, the

average amount of itemized deductions on

a return reporting income of $75,000 is
$1922.50.

Section 1.2 The Slope of a Curve at a Point 31

e. Graphing the line y = 5000 and using the
INTERSECT command, the point
($60,138.25, 1600) is on both lines. An
average itemized deduction of $1600

corresponds to a reported income of
$60,138.25.

f. Anincrease of $15,000 in income level
will correspond to an increase of
$15,000(.0217) = $325.50 in itemized
deductions.

1.2 The Slope of a Curve at a Point
4

1. —— 2. 0
3
3. 1 4. 1
5.1 6. 1
2
7. 2 8. L
3

9. Small positive slope; large positive slope
10. Zero slope; large negative slope
11. Zero slope; small negative slope

12. Let
mp = slope at point P. Then, m , =1,myz =8,
1

me =0, mp =—6, my =0, sz—E.

For 13-24, note that the slope of the line tangent to
the graph of y = x? at the point (x, y) is 2x.
13. The slope at (—4, .16) is 2(—.4) =—.8.
Let (x, ) =(-4,.16), m=-38.
y—.16=-8(x—(-4))
y—.16= —.8(x+.4)
y=-8x-.16
14. The slope at (-2, 4) is 2x =2(-2) = 4.
Let (x1, ¥)=(-2,4), m=—-4.
y—d4=—4(x—-(-2))= y-4=-4(x+2)=>
y=—4x-4
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15.

16.

17.

18.
19.

20.

21.

22.

23.

Chapter 1 The Derivative

The slope at l,l ism=2x=2 1 =2.
3°9 3) 3

Lm(xp3q>=(1,1j

3°9
1 1 12 2
r5=3(5)=r 555
21
Y35

The slope at (1.5, 2.25) is 2x = 2(-1.5) =-3.
Let (x;, y)=(-1.5,2.25), m=-3.

y-225=-3(x—(-1.5))=
y=225 =—3(x+1.5)=> y=-3x-2.25

When x = —l, slope = 2(—lj = —l.

4 4 2
When x =-.2, slope =2(—.2) =—4.
When x = 2.5, slope =2(2.5)=5 and
y=(2.5)? =6.25. Let (x;, y;) = (2.5, 6.25),
m=35.
y-625=5(x-25)=y-625=5x-125=
y=5x-6.25
When x =2.1, slope =2(2.1) = 4.2 and
y=(2.1)* =4.41. Let (x;, y;) = (2.1, 4.41),
m=4.2.
y—441=42(x-2.1)=
y—441=42x-882= y=42x-4.41

The slope of the tangent is 2x, so solve

2x=z:>x=z. The point is
2 4

7 (17 ]o(7.%

4°\ 4 4’16 )
The slope of the tangent is 2x, so solve
2x =—6 = x = 3. The point is

(3.(3)) = (-3.9).
. .2
The slope of the line 2x+3y =4 is 3 S0

the slope of the tangent line is also —%. Now

solve 2x = _2 =x= —%. The point is

T )

24,

25.

26.

27.

28.

The slope of the line 3x -2y =2 is %, so the
o 3
slope of the tangent line is also 3 Now solve

2x=§:> X =g. The point is
2 4

z@f_@z)
4°\ 4 4’16 )
March 1, 2020: about $52.00
January 1, 2021: about $27.00

The price decreased about $25.00
The price was rising on both days.

Yes, the slope of the graph on these days are
almost equal.

The price of a barrel of oil was about $27.25.
It was rising at a rate of about

27.50-27.25 ~ $.05 per day.

The price of a barrel of oil was about $27 on
January 12, 2015. The slope at that point is
about 0, so the price was holding steady.

For 29-31, note that the slope of the line tangent to

the graph of y = x* at the point (x, y) is 3x2.

29.

30.

31.

32.

33.

Slope = 3x?
When x =2, slope = 3(2)2 =12.

Slope=3x2
2
2
When xzi, slope =3(zj =—7.
2 2 4
Slope=3x2
2
When xz—l, slope =3 1 =§.
2 2 4

When x = -1, slope = 3(71)2 =3.

y=(17=-1.

Let (x;, y1) = (=1 =D.
y—(—l)=3(x—(—l)):>y+1=3(x+l):>
y=3x+2

The slope of the line tangent to y = x? at
x=a1is2a. The slope of y =2x— 1 is 2.
Equating these gives 2a=2=a=1.

So, f(a)=(D)*=1, f'(1)=2(1)=2
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34.

35.

36.

37. a

38.

The slope of the line tangent to y = x? at

x =a is 2a. The slope of y=—x—% is —1.

. . 1
Equating these gives 2a=—-1=a= 3

2
So, f(a)z(—%) =%, and

rer{ 4

The slope of the curve y = x* at any point is

3x2. Solve 3x%> === x? =—

g )

The slope of y =2x is 2. Solve
) 2 2

=—=x=%,/-.
3 3

= fi=re( ) -3
i
ron ()6

_B-4_,
5-2

length of dis 13 —-4=9

3’ =2=x

. The

%

b. The slope of line / increases.
= f@)

Y
QB + h, f(3 + 1) /
©

®
PG.3) b

®
@ @

3 3+h

Section 1.2 The Slope of a Curve at a Point 33

39.

40.

Ti=zhz-3H+z

LN Y=1.BEE
[-.078125, .078125] by [1.927923, 2.084173]

When x = 0, y = 2. Find a second point on the

line using VALUE: x = .05, y = 1.855
_1.855-2
©.05-0

The actual value of m is —3.

=-29

= =-10 00 +10

W‘fﬂf

n=lnl Y0497 ELE

[.93251, 1.08876] by [-.078125, .078125]

When x = 1, y = 0. Find a second point on the

line using VALUE: x = .95, y = —.025641
_.00497512-0

1.01-1

The actual value of m is %

T=(H+2D
n=lnl . W=z.anzheEy

[.6463, 1.3963] by [1.5, 2.5]

Whenx=1,y=2
Find a second point on the line using VALUE:
x=1.01,y=2.0024984

~2.0024984 -2

1.01-1

=.25

1
The actual value of m is =.25.
24/3+1
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42.

1.3

Chapter 1 The Derivative

= FCH+ED
——

W=zl PRl : e
[1.2899, 2.5399] by [1.3679, 2.6179]

When x = 2, y=2.

Find a second point on the line using value:

x=2.01,y=2.000833
~2.000833-2
2.01-2

=.0833

The actual value of m is é

The Derivative and Limits

For exercises 1— 16, refer to equations (1) and (2)
section 1.3 in the text along with the Power Rule

£/ =m""" for f(x)=

1.

2.

10.

11.

f(x)=3x+7, f'(x)=3
f(x)==2x, f(x)=-2

£ = %x 2, f/(0) = %

fo=202 28 =2

f(x)=x7,f'(X)=7x6

f@ =27, = ==
X

, 2 _ 2
[ =x", f(x)=§x 13 -

_ _ 1
f@=x" f)=ox ==
N
1 1 _
f0= ==
, 5 _ 5
S W= =

/() =x%=x‘3, fr=—t=m 2

S =x=x", f'(x)= —x*2/3 2/3

12.

13.

14.

15.

16.

F=g=a,

J((X)_——3f6/5 5x_6/5
£ = x% =22, f'(x)=2x
=32 =

f(x)=4*=16, f'(x)=
f(x)=7z, f'(x)=0

7 f(x)—— -5/7 _ 25/7

In exercises 17—24, first find the derivative of the
function, then evaluate the derivative for the given
value of x.

17.

18.

19.

20.

21.

22.

f(x)=x> atx:%
f(x)=3x"

(Do5(L) 23
f@'{zJ 4
f(x)=x5 atx=%
f’(x)=5x4

4
f’(é) = 5(3) _305 553125
2 2 16

f(x)=l atx=g
X 3

fe=a = =
2 P I S
f(3j (23 49 4

f(x)=% atx=2
S0)=0= 1/2)=0
f(x)=x+11atx=0
F@=1= 0=
f)=x!
=g

=3 -

Satx=8

11
34 12

Copyright © 2023 Pearson Education Inc.

Calculus and Its Applications 15th edition Goldstein Solutions Manual



https://ravanbooks.com/books/9780137590896-solutions

23. f(x)= J}atx_—6

fy ="
f=g =
f’(lé)——1 -—=2
2 L 2- l
16 4
1
24,  f(x)= atx =32
f)=x"
=25
_ 2y 2 b
132 (32) 5 128 320

In exercises 25 and 26, remember that the slope of a
curve at a given point is the value of the derivative

evaluated at that point.
25. y= x*
slope =’ = 4x°

atx=2, y' =4(2)° =32

26. y= x°
slope = 3" = 5x*

4
1 1 5

atx=—, y'=5|-| =—
37 (3)

27. f(x)=x; f(-5)=(-5)°=-125
f1(@)=327
[(=5)=3(-5=75

28. x)=2x+6

Eo;=2(0)+6 6
f'(x)=2=7(0)=

29. f(x)=x'"3; r@®)=8"3=2

OR T

l 823 = 1
/'@®)= 3 =

11
34 12

30.

31.

32.

33.

34.

Section 1.3 The Derivative and Limits 35

_ L _ _1_
) =—5=x75 =5 =1

fiy=-2ad =2
X
) 2
fh=-Z==2
f=5=x
1
) __=__
1= =g,
fiw) =5t =
X
5 5
-2)= -
r)= =g
S =x"7

7(16)=(16)*'? = 64
F0=2x12=2Jx

16y = S JT6 = 12 =
f(16)—2x/1_—2 6

For exercises 33—40, refer to Example 4 on page 77
in the text.

f(x)=x3 =>f’(x)=3x2

Whenx=-2, f(x)=(-2)’ =-8.

The slope of the tangent at x =—2 is
f(-2)= 3(—2)2 =12. Thus, the equation of
the tangent at (—2, —8) in point-slope form is
y+8=12(x+2).

f(x)=x2:>f'(x)=2x

1 1Y 1
When x=—-—, =|——| =—. The slope
x==2, /(%) ( 2) 7 p

1.
of the tangent at x = ) is

f’(—%) = 2(—%) = —1. Thus, the equation

of the tangent at (—%, %j in point-slope form

is y—l——(x+lj
4 2)
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36

35.

36.

37.

38.

39.

Chapter 1 The Derivative

f(x)=3x+1= f'(x)=3

When x=4, f(x)=3-4+1=13. The slope
of the tangent at x =4 is f’(4)=3. Thus, the
equation of the tangent at (4,13) in point-
slope formis y—13=3(x—4) ory=3x+ L in
slope-intercept form.

f(x)=5=f'(x)=0

When x=-2, f(x)=5. The slope of the
tangentat x =—2 is f’(-2)=0. Thus, the
equation of the tangent at (4,13) in point-
slope formis y—=5=0(x+5) ory=>5.

1

2x
f(x)= \/I =L The slope of
9 3

f(x)zx/;le/zzf'(x):%x_l/z =

1
When x =—,
9
the tangent at x=é is

-1/2
L1 1(1 1 12 3
— === =—(9 ==, Thus, th
f (9) 2(9) 2() 5 us, the

) 11y, .
equation of the tangent at 33 in point-

slope form is —l—é x—l
P Y73\ o)

f(x)z%zx_l :>f’(x):—x_2

When x=.01, f(x)= % =100. The slope of

the tangent at x =.01 is

£7(01)==(.01) = =10,000. Thus, the
equation of the tangent at (.01, 100) in point-
slope form is y —100 = —10,000(x —.01).

F()= o= = (@)=
When x =1, f(x)ziz 1. The slope of the

1
PRVPRS I R |
tangentat x =1 is f (1)——5(1) ==
Thus, the equation of the tangent at (1,1) in

. . 1
point-slope formis y—1= —E(x -1).

40.

41.

42.

43.

44.

f()c)=L3=x_3 :>f'(x)=—3x_4

X
When x =3, f(x) =3L3 =2L7. The slope of
the tangent at x =3 is
4 3 1
"(3)=-33) =——=-—.
S ( ) ( ) 81 27

Thus, the equation of the tangent at (3, %)

in point-slope form is y — % = —%(x -3).

Equation 6 on page 76 states that
y=fla)= f'(a)(x-a)

y=f=x" =y = (=4

For a=1, f(a)= f(1)=1 and

f’(a)= f’(1) = 4. Thus, the equation of the
tangent at (1,1) in point-slope form is
y—1=4(x-1).

The tangent is perpendicular to y =4x+1, so
the slope of the tangent is m = —% because
the slopes of perpendicular lines is —1.

f@ =1 =25 0 =x

The slope of the tangent at x = a is

fa)=-a"?. —a? = —% > a=12.
1 1
Therefore, P = (2,—) or P= (—2,——].
2 2

The slope of the tangent is m = 2.
f@=Vx=x"= f(x)= %x*W. The
slope of the tangent at x =a is

f(a)= 1 a™V%. Therefore P= (li’l)

2 64
l:2(L)+b:>b:l.
4 16 8

The slope of the tangent is m = a.
f(x)=x>= f’(x) =3x%. The slope of the
tangent at (-3, —27) is f’(-3)=3(-3)> =27.

Therefore a = 27.
—27=27(-3)+b = b=54.
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