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CHAPTER 1
Preparation for Calculus

Section 1.1 Graphs and Models

1. To find the x-intercepts of the graph of an equation, 8 y=5-2x
let y be zero and solve the equation for x. To find the
y-intercepts of the graph of an equation, let x be zero x| -1 012 % 3 4
and solve the equation for y. v |7 s13l11]o ) 3

2. Substitute the x- and y-values of the ordered pair into
both equations. If the ordered pair satisfies both
equations, then the ordered pair is a point of intersection.

3. y=—%x+3

x-intercept: (2, 0)
y-intercept: (0, 3)
Matches graph (b).

y=\/9—x2

x-intercepts: (=3, 0), (3, 0)

b

y-intercept: (0, 3)
Matches graph (d).

5 y=3-x’
x-intercepts: (\/5, O), (—\/5, 0)

y-intercept: (0, 3)

Matches graph (a).

6. y=x —x 10. y = (x - 3)
x-intercepts: (0, 0), (-1, 0), (1, 0)

y-intercept: (0, 0)

Matches graph (c).

7. y=%x+2

x| -4 | 21]10]|2]|4

ylo |1 |2]3]4

4.4
AT @3
0.2)

2.1

N 2 I
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15.
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18.

Section 1.1 Graphs and Models 3

3
y==
X
x| 3 -2 -1 [0 1 2 3
3 3
y| -1 | =2 ] 3| Undef |3 |2 |1
Sy
.+ \(23)
(3, 1)
“3-n !
YA I R
o
N\ F23)
CL-3} T
1
Y x+ 2
x| =6 —4 -3 —2 -1 |0 2
y| =% | -5 | -1 | Undef |1 T

(~4.00, 3)
(2.1.73)

-3

@ (20)=@2173) (y=+5-2=3=17)
®) (£3) =(43) (3=5-(4)

y=x5—5x

6
(=0.5,2.47)

LR
'

6

(@) (-0.5, y) = (<0.5, 2.47)
() (x, —4) = (~1.65, —4)and (x, —4) = (1, —4)
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Chapter 1 Preparation for Calculus

19. y = 2x -5
y-intercept: y = 2(0) = 5 = =5; (0, -5)
x-intercept: 0 = 2x — 5
5=2x
5l

20. y = 4x* +3
y-intercept: y = 4(0)2 +3=3;(0,3)
x-intercept: 0 = 4x* + 3
-3 = 4x?
None. y cannot equal 0.
21, y=x* +x -2

y-intercept: y = 0% + 0 — 2
-2; (0, -2)

y

x-intercepts: 0 = x* + x — 2
0=(x+2)(x-1)
x=-2,1;(-2,0), (10

22. y? = x* - 4x
y-intercept: > = 0° — 4(0)
y = 0; (0, 0)

x-intercepts: 0 = x° — 4x

0 = x(x—2)(x +2)
x =0, £2; (0, 0), (£2, 0)
23. y = x/16 — x?

y-intercept: y = 016 — 07 = 0; (0, 0)
x-intercepts: 0 = xm
0=x/(4-x)(4+x)
0, 4, —4; (0, 0), (4, 0), (-4, 0)
4.y = (x -/ +1
y-intercept: y = (0 — l)m

X

y =-1(0, -1)
x-intercept: 0 = (x — I/ x? + 1
x=1(10)

25. y = 2-x
Sx +1
, 2 -0
-int t:y = =2; (0,2
y-intercept: y S0) + 1 (0,2)
x-intercept: 0 = 2-x
5x +1
0=2-x
x=4; (40
2
26. y = L&i
(3x +1)
. 0% + 3(0)
y-intercept: y = ————=
[3(0) + 1]
y =0;(0, 0)
. X%+ 3x
x-intercepts: 0 = ————
(Bx+1)
B x(x + 3)
(3x + 1)’

x =0,-3;(0,0), (-3, 0)

27. X’y —x* +4y =0

y-intercept: Oz(y) -0 +4y =0
y = 0; (0, 0)
x-intercept: x*(0) — x* + 4(0) = 0
x = 0; (0, 0)

28. y = 2x —~/x* + 1
y-intercept: y = 2(0) — ~/0? + 1

y =-1(0,-1)
x-intercept: 0 = 2x — /x? + 1
2x = /x? + 1
4x* = x* +1
3x? =1
ool
3
EE}
3
NERENE
x=—|—0
3 3
Note: x = —/3 /3 is an extraneous solution.
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29.

30.

31.

32.

33.

34.

35s.

36.

37.

38.

39.

40.

Symmetric with respect to the y-axis because
¥ :(—x)2—6=x2—6.

y =9x —x?

No symmetry with respect to either axis or the origin.
Symmetric with respect to the x-axis because

(—y)2 = y2 = x* - 8x.

Symmetric with respect to the origin because

(=) = (=) + (=)

-y =-x-x

X+ x

y

Symmetric with respect to the origin because
(=0)(=») = w = 4.

Symmetric with respect to the x-axis because

x(—y)2 = xp? = -10.

y=4-~/x+3

No symmetry with respect to either axis or the origin.

Symmetric with respect to the origin because
(-x)(=») =4 = (=) =0

xy —~V4-x* =0.

Symmetric with respect to the origin because
ey X
S
x
r = X2+ 1

Symmetric with respect to the origin because

-y =
4 - (-x)°

— = _XS

4 4 - x?

7= 4 - x?
y = ‘x3 + x‘ is symmetric with respect to the y-axis
because y = ‘(—x)3 + (—x)‘ = ‘—(x3 + x)‘ = ‘x3 + x‘.
‘ y‘ — x = 3 is symmetric with respect to the x-axis
because
|-y|-x=3

‘ y‘ -x =3

42.

43.

44,

Section 1.1 Graphs and Models 5

.y =2-3x

y =2 -3(0) = 2, y-intercept
0=2-3>x)=>3x=2=>x= %, x-intercept

v

Intercepts: (0, 2), (%, O)

Symmetry: none

y = %x +1
y = %(0) + 1 =1, y-intercept
0= %x +1 = —%x =1= x = —%, x-intercept

Intercepts: (0, 1), (—%, 0)

Symmetry: none

y=9-x

y=9- (0)2 = 9, y-intercept
0=9-x* = x> =9 = x = 3, x-intercepts
Intercepts: (0, 9), (3, 0), (-3, 0) t
y:9—(—x)2 =9 — x?

Symmetry: y-axis

y:2x2+x=x(2x+1)
y = 0(2(0) + 1) = 0, y-intercept

0=x(2x+1) = x =0, —%, Xx-intercepts
Intercepts: (0, 0), (—%, 0)

Symmetry: none

© 2019 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.



Chapter 1 Preparation for Calculus

Ly =x 42 48. y = /25 - ¥
y =0"+2 =2, y-intercept y =25 - 0% = /25 = 5, y-intercept
0=x"4+2=x=-2= x =—-3/2, x-intercept
P V25 -x2 =0
Intercepts: (—Q/E, 0), (0, 2) 252 = 0
Symmetry: none (5+x)05-x)=0
" x = 15, x-intercept

Intercepts: (0, 5), (5, 0), (-5, 0)

N
y =425 - (-x)° =25 - ¥

0,2
—2.0f T L Symmetry: y-axis
5 _él‘q” P ,
.y =X —4x
y = 0° — 4(0) = 0, y-intercept 7
¥ —-4x=0
x(x2 - 4) =0
M(x+2)(x=2) =0 49. x = )
— . 4
x = 0,%2, x-intercepts 33 =0 = y = 0, y-intercept N
Intercepts: (0, 0), (2, 0), (-2, 0) x = 0, x-intercept ’
y = (—x)3 - 4(—x) =-x+4x = —(x3 - 4x) Intercept: (0, 0) IR

—-X = (—y)3 = —X = —y3

Symmetry: origin

y Symmetry: origin

50. x = y* 16

¥t -16 =0
(v = 4)* +4) =0
(y - 2)(y + 2)(y2 + 4) =0

y = 12, y-intercepts

Ly =Exvx+S x = 0* — 16 = —16, x-intercept
y =0J0+5 =0, y-intercept Intercepts: (0, 2), (0, —2), (-16, 0)
xx+5 =0= x = 0,-5, x-intercepts 4
Symmetry: x-axis because x = (—y) —16 = p* — 16
Intercepts: (0, 0), (-5, 0)

Symmetry: none 4t

(-5,0) 0,0/
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52.

53.

8
y ==
X
8 .
y = 0 = Undefined = no y-intercept
8 . .
— = 0 = No solution = no x-intercept
X
Intercepts: none 8;
8 8 ot
VyE—=rV=" 4t
—-Xx X ol
Symmetry: origin — i e
_ 10
7 x2+1
10
= = 10, y-intercept
YT 7 P
10 . .
——— = 0 = No solution = no x-intercepts
x* +1 _
Intercept: (0, 10) nl

1010
(—x)2 +1 X +1

Symmetry: y-axis

y =6 -|x|
y=26 —‘O‘ = 6, y-intercept
6—|x|=0

6 =|x|

x = 16, x-intercepts
Intercepts: (0, 6), (6, 0), (6, 0)
y = 6|-x|= 6|

Symmetry: y-axis

Section 1.1 Graphs and Models 7

54. y:‘6—x‘

SS.

56.

y =‘6 - O‘ = ‘6‘ = 6, y-intercept

‘6—x‘:
6 —x =
6 =

0
0

X, X-

Intercepts: (0, 6), (6, 0)

Symmetry: none

y
8-+

intercept

3y =x=9
32 =x+9
2 -1
y —3x+3
- 1
y=3E3x+3
y=2J0+3 = +/3, y-intercepts
1 —
£ J3x+3=0
1 -
X +3=0

= -9, x-intercept

Intercepts: (O, \/5), (O, —\/3), (-9, 0)

3(—y)2—x:3y2—x=9

Symmetry: x-axis

_ 2
X4y =4 y=+ 42x
4 - 0? 4
= = +—— = %1, y-intercepts

y 2 3 y P
x>+ 40)° = 4

¥ =4

x = *2, x-intercepts

Intercepts: (-2, 0), (2, 0), (0, —1), (0, 1)

(—x)2 + 4(—)/)2 =4 = x*+4 =4

Symmetry: origin and both axes

¥

34

24

(0, 1)

1

©,-1)

20
3
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58.

59.

60.

Chapter 1 Preparation for Calculus

8§ —x
dx—-y=7T=>y=4x-17

xX+y=8=y

8—x=4x-7
15 = 5x
3=x

The corresponding y-value is y = 5.

Point of intersection: (3, 5)

Ix-2y=—4=y= 3x2+4
4x+2y:—10:>y=#
3x+4  —-4x-10
2 2

3x+4=-4x-10

Tx = -14

x=-2
The corresponding y-valueis y = —1.

Point of intersection: (-2, —1)

+y=15=y=-x*+15
“3x+y=11=y=3x+11
—x? +15 =3x + 11
0=x>+3x-4
0=(x+4)(x-1)
x =-4,1
The corresponding y-values are y = —1 (forx = —4)

and y =14 (forx = 1).

Points of intersection: (—4, —l), (1, 14)

x=3-3" =y =3-x
y=x-1
3—x=(x—1)2

3—-x=x>-2x+1
O=x2—x—2=(x+1)(x—2)
x=-lorx=2

The corresponding y-values are y = =2 (for x = —1)

and y =1 (for x = 2).

Points of intersection: (=1, —2), (2, 1)

61.

62.

63.

64.

W+ =5= 3y =5-x7
x—y=1l=>y=x-1
5—x? =(x—1)2
S5—xr=x*-2x+1
0=2x"-2x-4=2x+1)(x-2)
x=-lorx =2
The corresponding y-values are y = -2 (for x = —1)

and y =1 (for x = 2).

Points of intersection: (-1, —2), (2, 1)

¥+ y* =16

x+2y=4 = x=4-2y

(4-2y) +y* =16

5y —16y + 16 = 16
y5y-16)=0 = y= ,%

x=4—2(0)3x=4

x:4—2(%)3x=—%

Points of intersection: (4, 0), (—— =

y=x-2x* +x-1

y=-x+3x-1

Points of intersection:
(-1, -5), (0, -1), (2, 1)

Analytically,

X -2 +x—1=—-x*+3x-1
X -x2-2x=0

x(x=2)x+1) =0

x=-1,0, 2.
y = xt—2x? +1 —m
y=1- x? 2
0, 1)
Points of intersection: N\
-3 3
(-1, 0). 0. 1) (1, 0) VARE
Analytically, -
1-x*=x* —2x2 +1
0=x*-x?
0=x*(x+1)(x-1
x=-1,0,1.
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65.

66.

67.

y=~x+6
y = —x? - 4x

4

y=vx+6 (3/\/5) [

N\
N 22
y=+/-x*—4x

-2

-7

Points of intersection: (2, 2), (-3, /3] = (-3,1.732)

Jx+6 =
x+6=-x—4x
X +5x+6=0
(x+3)(x+2)=0
x = -3, -2.

Analytically, —x? — 4x

—[2x = 3|+ 6
6 —x

<
Il

7
=]

05
(3,3)

i A
- y=—|2x-3]+6

Points of intersection: (3, 3), (1, 5)

Analytically, -|2x = 3|+ 6 = 6 — x

|2x - 3|

8

X

2x =3 =xor 2x -3 = —x

x =3 or x =1

(a) Using a graphing utility, you obtain
y = 0.58 + 9.2.
(b) =0

8 l: 15
0

The model is a good fit for the data.
(c) For2024, t = 24:

y = 0.58(24) + 9.2 = 23.1

The GDP in 2024 will be approximately
$23.1 trillion.

68.

69.

70.

71.

Section 1.1 Graphs and Models 9

(a) Using a graphing utility, you obtain
y = —0.35¢% + 22.9¢ + 103.
(b) 400

0 16
0

The model is a good fit for the data.
(c) For2024, t = 24:

y = —035(24)° + 22.9(24) + 103 = 451

There will be approximately 451 million cell phone
subscribers in 2024.

C=R
2.04x + 5600 = 3.29x
5600 = 3.29x — 2.04x
5600 = 1.25x

_ 5600 _ 4480

To break even, 4480 units must be sold.

¥ = dkx
@ (L1): 17 = 4k()
1 =4k
_ 1
k=7

) (2,4):  (4) = 4k(2)

16 =8k
k=2
(©) (0,0):  0* = 4k(0)

k can be any real number.

@ (3,3):  (3)° = 4k(3)

9 =12k
_ 9 _ 3
ko =x=1%

Answers may vary. Sample answer:
y = (x + %)(x - 4)(x - %) has intercepts at

x=—%,x=4,andx=%.
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