Chapter 3

Functions and Their Graphs

3.R Chapter Review

1. f(4) =-5givestheordered pair (4,- 5). f(0) =3 gives (0,3).
Finding the lope: m :%(nrs—) = _8 =-2

Using slope-intercept form: f(x) =- 2x +3
2. m=-4, g(- 2) =2givesthe ordered pair (- 2 2).

Using point-slope form:
y- 2= - 4(x- (- 2)

y-2=-4x-8
=-4x- 6
g(x)=-4x- 6

3. 10 =2 andf () =4
Solving:
AD)+5 _
6(1)- 2
A+5 _
=4
A+5=16
A=11

4

A 8
X2

X

4. ox) =<+
Solving:

%+%:O ® -A+8=0 ® A=8

andg(-1)=0

5. (b), (c), and (d) passthe vertical line test and therefore are functions.

6. (a) Domain: {x|-5£x£4} Range: {y|-3£y£1}
(b) f(-D=1
(c) Intercepts. (0, 0), (4,0)
(d) Increasing: (3,4); Decreasing: (-1, 3); Constant: (-5, -1)
(e) Thefunction is neither even nor odd.
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7.

10.

Section 3.R
_ X

=3
@ 163zl =52
(0) - (9= 0=

_ 3(x+2) _  3x+6  _ 3x+6
© f(X+2)_(x+2)2-4_x2+4x+4-4_x2+4x

_3(x-2) _  3x-6  _ 3x-6
@ - a™ a4 X ax

_ 3(2x) _ 6x _ 3
© f(2)()_(2x)2-4_4x2-4_2x2-2
f() = 537
@ == X
B - 0= 3= 572
© 10+ =gy = ey
(d) f(x-2)=()$)f'2)212=)( x4

2 2 4 2 22)(2 2 2

© 1= Ry - p) 20
f(x)=vxX - 4
@ fCx=x7-4=v<-4
() - f(x)=-Jx>-4
€ f(x+2) =J(x+2)%- 4 =X* +4x+4- 4= X +4x
d)  f(x-2) =y(x- 2 - 4=wx*- 4x+4- 4=yX* - 4x
@ f(2X)=y(2X)°- 4 =yax*- 4=2Jyx*-1
f(x)=|x*- 4]
@ =[x 4]=]x*- 4]
b) - f)=-[x-4|
© f(x+2) =|(x+2)°- 4|=|x* +4x+4- 4] =|x* +4x|
d  f(x-2) =|(x-27°- 4| =|x*- 4x+4- 4] =|x*- 4x|
(@ f(2x)=]@2x)*- 4] =]4x*- 4|=4x*- 1]

Chapter Review
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Chapter 3

11.

12.

13.

15.

17.

Functions and Their Graphs
X2- 4
f(0=">
-x)°-4 _x%-4
@ fex=0t-X
(-x)
_ ®P-4p_4- %
() -f()=- "=
_ (x +2)° - 4_ X2 +4x+4-4 _ X +4x
© T(x+2) (x +2)? X2 +4x+4 X +4x+4
oy _(X=2°-4_X2-4x+4-4 _ X°- 4X
X - X° - 4x+ X% - 4x+
_(@2)°-4_4X-4_x-1
(e) f (ZX) (2X)2 4X2 XZ
3
f0=33
3 3
f(- = (-X) = _ X
(a) ( X) (_ X)Z_ 4 X2_ 4
_oox =X
() -f(0=-7—=——
_ (x+2?® _ x*+6x2+12x+8 _ x3+6x*+12x +8
(© f(X+2)_(x+2)2-4_ X +4x+4-4 X2 +4x
oy (x-2° _x®-6x°+12x- 8 _ x°- 6x*+12x- 8
@ fx 2)_(x-2)2-4_ X2 - 4x+4- 4 X2 - 4x
© f(20)= (2x)° __8xX _ 4(2x°) _ 2
(2x)*- 4 4x2- 4 4x*-1) x*-1
2
f(0)= 2 1 (0=
The denominator cannot be zero: The denominator cannot be zero:
x> - 910 x-210
(x+3)(x-3)1 0 Xt 2
x1 -3or 2 Domain: {x|x* 2}
Domain: {xlx1 -3 x1 3}
f(X)=42- X 16. f(X)=Jx+2
The radicand must be positive: The radicand must be positive:
2.%x30 Xx+230
XE2 X3 2
Domain: {x|x£2} or (¥,2 Domain: {x|x3 2} or[2 +¥)
X X
f(x):% 18. g(x):l—xI
The radicand must be positive and the The denlomi nator cannot be zero:
denominator cannot be zero: x > 0 x1 0

Domain: {x| X > O} or (0, +¥)

Domain: {xl x1 O}
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19.

21.

23.

X
f(x)= X2 +2X - 3
The denominator cannot be zero:
X°+2x- 310
(x+3)(x-1)r0
x1-3orl
Domain: {x|x1 -3 x1 1}

_13x-2  ifx£l
f(x)_fx+1 ifx>1

(@ Domain: {Real Numbers}
(b) x-intercept: (4,0
y-intercept: (0,-2)

4
3
2
1

(©)

(d Range {y>2} E {y£1}

i X if -4£x<0
f(x)=1i1 ifx=0
13x ifx>0
(@ Domain: {x|x3 - 4}
(b) x-intercept: none
y-intercept: (0, 1)
(©

(d) Range: {y|y3 -4, y1 O}

20.

22.

24,

Section 3.R  Chapter Review

1
F(x) T x?-3x-4
The denominator cannot be zero:
X*-3x-410
(x+D(x-4) 10
x1-1lor4
Domain: {x|x1 -1 x1? 4}

1x-1
f(X):$3x-l ifx3 0
(& Domain: { X| x > -3}
(b) x-intercept: (3,0)
y-intercept: (0, -1)
(©)

(d) Range: {y>_- 4}

i X2 if -2£x£2
FO=10 1 itx>2
(@ Domain: {x|x3 - 2}
(b) x-intercept: (0, 0)

y-intercept: (0, 0)
(©

[v

(d) Range: {yly_3 O}

if -3<x<0
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

f(x)=2- 5x
f(x)- (2 _2-5x-(-8) _-5x+10 _-5(x-2) _

X- 2 - X- 2 T ox-2 7 x-2 ">

f(x)=2x°+7
f(x)- f(2) _2x*+7-15_2x*- 8 2(X 2)(X+2)_

X-2 T x-2 " x-2 X-2 2x+4

f(x) =3x - 4%°
f(x)- f(2) _ 3x- 4x*- (-10) _ - 4x* +3x+10
X- 2 X-2 X-2
- (4x% - 3x-10) _ - (4x+5)(x- 2) _
X- 2 - X- 2 -

-4x- 5

f(x)—x2-3x+2
f(x)- 1(2) _ 3x+2-0_x*-3X+2 _(x-2(x-1)_

x2_x2_x-2 X- 2 -1

f(x) = x*- 4x
F-X)=(-%)°- 4¢-x) = - X +4x=- (X - 4x) = - f(x)
f isodd.

4 +x>
oX) = T=r

o- X):4+(- X)? _ 4+ X°

1+(- x)*  1+x*

=g(x) g iseven.

1 1
h(x) =t 7+1

1 1 _1
R e o

F(x) =v1- X

F(- X)=y1- (-x)° =v1+x* 2 F(x)or - F(x)  F isneither even nor odd.

G(x)=1- x+x°
G(-x)=1- (-x)+(- x)° =1+x- x>t -G(X)* G(X)
G isneither even nor odd.

H(x) = 1+ x+ X°
H(-X) =1+ (- X)+ (- X)> =1- x+ x> 1 - H(x) or H(x)
H is neither even nor odd.
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35.

36.

37.

39.

Section 3.R  Chapter Review
f(x)_1+x
f(- x)—1+( " 1+x - f(x) f isodd.
o9 =125
1+(-X)° _1+x2 _ 1+X° :
a(- x) = -(F-(x))é) = -+x)§ =- ;3)( =-g(x) g isodd.
F(x) =|x]- f(x)=]x|+4

Using the graph of y =] x|, vertically
shift the graph downward 4 units.
1y

4
3:
]
1

\(—40) : — .(4:0).4

1 2 3.4

Y04

Intercepts: (—4,0), (4,0), (0,—4)
Domain: {Real Numbers}
Range: {yly* - 4}

a(x) =- 2|x]|

Reflect the graph of y =| x| about the x-
axisand vertically stretch the graph by a

factor of 2. _
1y

L L

L 100 X
-4 -3 -2 -1 A 1234

-2
-2
-4

Intercepts: (0,0)
Domain: {Real Numbers}

Range: {y|y £ 0}

Using the graph of y =] x|, vertically
shift the graph upward 4 units.
y

Intercepts: (6, 4)
Domain: {Real Numbers}

Range: {y|y3 4}

g(x) =21 x|
Using the graph of y =] x|, vertically
shrink the graph by afactor of %.

-4

Intercepts: (0,0)
Domain: {Rea Numbers}

Range: {yly3 0}
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4]1.

42.

h(x) =Jx- 1

Using the graph of y = J/x, horizontally
shift the graph to the right 1 unit.
Intercepts: (1,0)

Domain: {xl X3 J}

Range: {yly3 0}

h(x) =J%- 1
Using the graph of y = Jx, vertically
shift the graph downward 1 unit.

44

2.
| (lV/
’ 4

-7

-

Interbepts: (1,0, (0, -1)
Domain: {x|x3 0}

Range: {y|y3 - J}

f(x)=- JX+3

Using the graph of y = Jx , horizontally
shift the graph to the left 3 units, and
reflect on the x-axis.

-4 4

Intercepts: (~3,0), (O, Jé)
Domain: {x| x? -3}
Range:  {y]y £ 0}

Functions and Their Graphs

f(X)=wl- x=y-1x- 1)

Reflect the graph of y = X about the y-
axis and horizontally shift the graph to
theright 1 unit..

y

2
0.1)

L0

Intercepts. (1,0), (0,1)
Domain: {x| XE ]}

Range: {y|y3 O}

h(x) = (x - 1) +2

Using the graph of y = x*, horizontally
shift the graph to the right 1 unit and
vertically shift the graph up 2 units.

12

Intercepté: (0,3)
Domain: {Rea Numbers}

Range: {y|y3 2}
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Section 3.R  Chapter Review

46. h(x) =(x+2)°-3 47. g(x) =3(x - 1)* +1
Using the graph of y = x?, horizontally Using the graph of y = x®, horizontally
shift the graph to the left 2 units and shift the graph to the right 1 unit,
vertically shift the graph down 3 units. vertically stretch the graph by afactor of
y 3, and vertically shift the graph up 1 unit.

Intercepts: (0,1), _
(-2+43,0),(- 2- ¥3,0)
Domain: {Rea Numbers}

Range: {y|y3 - 3} Domain: {Real Numbers}
Range: {Rea Numbers}

3 "
Intercepts:. (0,-2), ?L- ‘eg 0;

48. g(x)=-2(x+2)°-8 \ by
Using the graph of y = x*, horizontally BTN
shift the graph to the left 2 units,
vertically stretch the graph by afactor of
2, reflect about the x-axis, and vertically
shift the graph down 8 units.

Intercepts: (0,—24), ( 2- ¥4, O)
Domain: {Rea Numbers}
Range: {Rea Numbers}

49. f(x)=3x-5 g(x)=1-2%X
@ (fog)(2)=f(g(2))=f(1- 2(2f) = f(-7) =3(-7)- 5=- 26
() (gof)-2)=9g(f(-2)=9(3(-2)- 5)=g(-11) =1- 2(- 11)* =- 241
(© (fof)(4)=1f(f(4)=1(3(4)-5=1(7)=3(7)-5=16
@ (9°9)(-D=g(g(-D)=g(l- 2(-1¥)=g(- 1) =1- 2(- 1 = -1

50. f(x)=4-x g(x)=1+x°
@ (fog)(2)=f(g(2)=f(1+ )= f(5)=4-5=-1
() (@of)-2)=9g(f(-2) =g(4- (- 2))=g(6)=1+6" =37
© (fof)(4)="1(f(4)=1(4-4)=10)=4-0=4
(@) (@o9)(-1)=g(g(- )= gl+(-1°) =g =1+2° =5
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Chapter 3 Functions and Their Graphs

ol.

92.

53.

4.

55.

f(xX)=Jdx+2  g(x)=2x"+1

@ (fo0)(2)=f(g(2)=f(2(2f +1) = f(9)=O+2 = Vi1

(B (@°)-2)=9g(f(- 2)) = g(y-2+2) = g(0)=2(0f +1=1

© (fof)(@)=f(f(@) = f(Va+2) = 1(JB) = 6 +2

(@) (9°9)(-1=g(0(- 1))= g(2(- 1* +1) = g(3) = 2(39)* +1= 19
f(x)=1- 3¢  g(x)=J4- x

(@ (fog)(2)=f(g(2)=f(Va-2) = t(y2)=1- 3({E) =1- 32=-5

(B) (9o f)(-2)=g(f(- ) =g(L- 3(- 2) )=g( 11)-J_4 (- 11) = V15
© (fof)(4)=1f(f@)=f(1- 3(4)) f(- 47) =1- 3(- 47)* = - 6626

@ (9-0)-1)= g(0(- )= o(v&- C D) = ov5) = v4- &
f(X):)(zJr4 g(x) = 3x- 2
@ (fog)(2)=f(g(2)):f(3(2)-2):f(4):42+ - %5

4
O (@0 2)=9(1(-2) = epry, = 055 = 555 2=

1 4 1 1 1 400
© (foN@=(1@) = 1§-0= ffm‘%‘ﬁ-w To01
&%z t4 400

@ (©@o9¢-D=90(-1)=9@B(-1)-2) =g(-5 =3(-5- 2=-17

(=12 ox) =3

@ (fo9)(2)=f(9(2)=f(3(2) = f(6) = ﬁ -7

B (@N)-2)=0(f(- 2) = 57~ %59 = 365= 3

© (fef)(a)= (1) = 1E—=—0= 320 ;ﬂzf%r@

(@ (9o9)(-D=9(9(-1)=9(3(-1) =9(-3) =3(-3)= -9

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

Thedomain of f isall real numbers. Thedomain of g isall real numbers.

@ (feg(x)=1f(g(x) =1fBx+1)=2- (x+1)=2-3x-1=1- 3
Domain: All real numbers.

() (gof)(X)=9(f(x)) =g(2- x)=3(2- X) +1=6- x+1=7- 3X
Domain: All real numbers.

© (fof)X)=T(f(X)=1(2-x)=2-(2-X)=2-2+x=X
Domain: All rea numbers.

(@ (9°9)(x)=9(9(x)) = g(3x +1)=3(3x+1) +1=9x +3+1=9x +4
Domain: All real numbers.
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56.

S7.

58.

59.

Section 3.R  Chapter Review

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

Thedomain of f isall real numbers. The domain of g isall rea numbers.

@ (fog(x)=1f(g(x) ="f(2x+1)=2(2x+1)-1=4x+2-1=4x+1
Domain: All real numbers.

(b) (gof)(X)=09g(f(x)) =g(2x - 1)=2(2x- 1)+1=4x- 2+1=4x-1
Domain: All rea numbers.

© (fof)Xx)=f(f(X)=f(2x-1)=2(2-1)-1=4x-2-1=4x- 3
Domain: All real numbers.

(d)  (9°9)(x) =9(9(x)) = 9(2x+1) = 2(2x+1)+1=4x+2+1=4x+3
Domain: All real numbers.

f(x)=3x*+x+1  g(x)=]3x]|

Thedomain of f isall real numbers. Thedomain of g isall rea numbers.

@ (fog)(x)=f(g(x) = f(I3x]) = 3(| 3x |)2 +(I3x[) +1=27x" +3| x| +1
Domain: All real numbers.

(b) (gof)(x) = g(f(x) =g(3x° +x+1) =|33x" + x+1)| =] 9x* + 3x + 3|
Domain: All real numbers.

(© (fof)(x)=f(f(x)=f(3x"+x+1)=3(3x"+ x+1)2 +(3x* +x +1) +1

= 3(9x* +6X°+ 7x* +2x+1) + 3x” + x+1+1

= 27x* +18x3+ 24x> + 7Tx+5
Domain: All real numbers.

@ (g°9)(x) =g(9(x) = o 3x]) =[313x][ =9 x|
Domain: All real numbers.

f(X) =V3x g(x) =1+ x
The domain of f is{ X| x3 O}. The domain of g isall real numbers.
@ (fog)(x) =f(g09) = f(1+ x) =yf3(1+x) = 3+ 3x
3+3x2 0
X3 -1 Domain: { x| x3 -1} .
() (@ F)(x) =9(f (x) = oV/3x) =1+ V/3x
Domain: {xlx3 0}.
(© (fof)(x) = f(F(x)=f(V3x) = y3¥3x Domain: {x]x3 0}.
(d)  (gog)(x) =9(9(x)) =g(1+ x) =1+ (1+ x)=2+x Domain: All real numbers.

x+1 1
f=x7 9=%
The domain of fis{x|x1 1}. The domain of gis{x|x1 O}.

1+1 1rx

5_ X 1+ X

@ (1-909= 1) = 3= —= 5 =1’
X X

Domain of fogis{x|x1 0, x1 1}.
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Chapter 3 Functions and Their Graphs
() (9o =g(f()) =g =2 =%2

X-1
Domainofgofis.{x|xl -1 x1 1}.

x+1+ X+1+x-1
_ _paxtly _ x-1 T x-1  _2X _
© (Fe D)= 100N = Tex10= 3T, "3l - 2 =%
x-1 x-1
Domain of f o fis{x|x1 1}.
adg_ 1

(@) (9°9)(%) =9(g(¥) = gg=3= T = x Domainof go gis{x|x* 0}.

X
60. f(x)=Jx- 3 g(x)=3x
Thedomain of fis{x]x3 3}. Thedomainof gis{Rea numberg .
@ (fog)(x) = (g9) = (3x) =v/3x- 3
3x- 33 0
® x31
®) (go £)(x) =g(f (¥) =g(Vx- 3)=3Vx- 3
Domain of go fis{x|x3 3.
© (fof)x)=f(f(x)=f(Vx-3)=yJx- 3- 3
JX-3-330 ® Jx-333 ® x-339® x°12
Domain of f o fis{x|x3 12}.

Domainof fogis{x|x3 3.

(d)
(g°9)(x) =g(g(x)) =g(3x) = 3(3x) = 9x
Domain of gogis{Real numberg -

61 (@ y=f(-x (b) y=-1(x)

Reflect about the y-axis. Reflect about the x-axis.

y y

4 41

(=339 (33 |

2 \\2
...... 09, x, P NJoo
II—I4I—I2I 2 IIIIII —I4I—I2I 24

(2-1) T

-z \\ -2

(3-3) (3-3)
-4 -4
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(© y=f(x+2)

Horizontally shift left 2 units.

(5-9)
-4
(6 y=2f(x)
Vertica stretch by afactor of 2.
b e
4..
2..
T

62. (a)

y=1f(-x)
Reflect about the y-axis.

Section 3.R  Chapter Review

d y=f(x)+2
Vertically shi

ft up 2 units.

_y/(35)
0,2)

() y=1(3x

Horizontal compression by 3.

Y

13

(b) y=-1(x)

Reflect abou@ the x-axis.

(4-3
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Chapter 3 Functions and Their Graphs

© y=f(x+2) d y=f(x)+2
Horizontally shift left 2 units. Vertically shift up 2 units.
g ' @8
4 EE
@3 | @3
2 2.
X / (01) «
R 2/224
4D
_4.
(6 y=2f(x) ) y=1(3x)
Vertical stretch by afactor of 2. Horizontal compression by 3.
y (4.6) Ty
4 4
1 e2 g (%3)
2- /
x 1769
-4 -z 2 S 1 AP X,
4 ) -4 -z [‘ (o,—1)2 4
_2.
: (o9t
-4-6) '4:

63. we have the points (h,,T,) = (0,30) and (h,, T,) = (10000,5)
DT >0 > o
Dh 10000- 0 10000

slope=

using the point-slope formulayields

T- T,=m(h- h)® T - 30=-0.0025(h - 0)
T - 30=-0.0025h ® T =-0.0025h + 30
\ T(h)=-0.0025h + 30

64. we have the point (t,v,) = (20,80) and slope=m=5
using the point-slope formulayields

v-v,=m(t- 1) ® v- 80=5(t - 20)
v- 80=5t-100® v=5t- 20

\ v(t)=5t- 20
after 30 seconds, v(30) =5(30) - 20=150- 20=130 feet per second.
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Section 3.R  Chapter Review

65. S=kxd® x=width; d=depth
in the diagram, depth = diameter of thelog = 6

S(x) = kx(6)’ =21 6x domainis {} 0 £ x £ 6}

avg hourly earnings
o

93.5 94 94.5 95 955 96 96.5 97 97.5 98 98.5 99 99.5 100 101 101 102
productivity

productivity vs earnings

avg hourly earnings
o

93.5 94 945 95 955 96 96.5 97 97.5 98 985 99 99.5 100 101 101 102
productivity

10.32- 8.76 _1.56

96.7- 942 25
(d) for each 1 unitincrease in productivity, the avg. hourly earning increases by 0.624
dollars.

(c) averagerate of change = =0.624 dollars per unit of productivity
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Chapter 3 Functions and Their Graphs

productivity vs earnings

avg hourly earnings
)

93.5 94 945 95 955 96 96.5 97 97.5 98 985 99 99.5 100 101 101 102

productivity

11.44-1032 _1.12

100.8- 96.7 4.1
(g) for each 1 unit increase in productivity, the avg. hourly earning increases by 0.273 dollars
(h) the average rate of change of hourly earningsis decreasing as the productivity increases

(f) averagerate of change = =0.273 dollars per unit of productivity

67.(a)

speed of a parachutist
2500 - -
2000 1-------=-- R SRR E e R EEREEEER S
? ; |
81500 1--------o I RREEt EEE DR EEEE EEEEEEEEEE EEEEEEEEEE
1] | j
g ; ;
@ . *
21000 ===y
< ; :
g . .
] : .
© . .
500 ---------- R R RREEEEEUEEEEEEEEE
. 3
0
0 5 10 15 20 25
time (seconds)

speed of a parachutist
2500 -
2000 4----=----- R RAEGRARELEEEEEEREEEED A
o : :
w i i
£1500 f-- oo R RRE AEEE LR ES e EEEEEERE EEEEREEEED
2 : '
E : :
g . L
©1000 T 77 r e
< ; ;
g : .
] : .
bl ! !
500 1= e LR TR
Py
0 5 10 15 20 25
time (seconds)

1125- 0 1125

5-0 5
(d) for each 1 second increase in time, the distance fallen increases by 22.5 feet

(c) averagerate of change = =22.5feet per second
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(€)

speed of a parachutist

2500

2000 1

1500 A

1000

distance (meters)

v
(=3
S

0 5 10 15 20 25

time (seconds)

1960- 1102.5 857.5

f) averagerate of change =
) ag g 20- 15

=171.5 feet per second

(g) for each 1 second increase in time, the distance fallen increases by 171.5 feet
(h) theaveragerate of change of distanceisincreasing as time passes
68. (a8) We are given that the volume = 100 cubic feet, so we have

V=nr’h=100® h:l‘iS
T

The amount of material needed to construct the barrel = the surface area of the barrel.

The cylindrical body of the barrel can be viewed as a rectangle whose dimensions are given

b
Y 2pr

A =area of top +area of bottom + area of body
=ar’+sr®+2nrh
3000

200
¥ 2mr? +==

=2ur? +2urh, \ Alr) =2mr >+ 2nr § r
T

(b) A(3 =2x(3)* +220 =18n +220 »123.22 square feet
(©) A(4) =2r(4)° +220 = 32m +50 » 150.53 square feet
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(d) A(5) =2 (5)" + %) =50r + 40 » 197.08 square feet

() .

=11
=1}
=1}
L]
2

2 L R 5 E
The minimum value occurs at x » 2.51® A(2.51) »119.27 square feet

69. (a) We are given that the volume = 500 cubic feet, so we have
V=nr’h=100® h:%
T
Total Cost =cost of top- cost of bottom+ cost of body

A cost of top) + cost of body

darea of top)(cost per area of top) + (area of body )(cost per area of body)
=2(nr?)(.06) + (2nrh)(.04)

5
=0.12xr® +.08urh = .12 >+ .osycr?i?—:
11 G

:.12m2+4—r0, \ C(r):.12n:r2+#)

(b) C(4) =.12x(4)* + 4—5 =1.92% +10 » 16.03 dollars

(c) C(8) =.12x (8) + 4—80 =7.681 +5 » 29.13 dollars

4 ; b 4 id

The minimum value occurs at r » 3.79 ® C(3.79) » $15.97
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70. we can consider the following diagram

8.5

J( < 85-2 >
|

Printed Printed

i region
region 1 eg
10 — 2x

|
X
|

() The printed region isarectangle, soitsareais given by
A =(length)(width) = (11- 2x)(8.5- 2x)

\ A(x) = (11- 2x)(8.5- 2x)

(b) Tofindthedomainof A(x)=(11- 2x)(8.5- 2x)we need to remember that the

dimensions of arectangle must be non-negative.
That is, we need
x30 and 11- 2x3 0 and 85- 2x30

® x30 and x£55 and X £ 4.25
\ domainis{x| 0 £ x £ 4.25}
Therangeof A(x) = (11- 2x)(8.5- 2x)isgiven by
A(4.25)EAEA(0)® O£ AL 935

(©) A1) = (11- 2(1))(8.5- 2(1)) =9>6.5 = 58.5 square inches

A(L.2) = (11- 2(1.2))(8.5- 2(1.2)) =8.6>6.6 = 48.16 square inches
A(L5) = (11- 2(1.5))(8.5- 2(1.5)) =855.5 = 44 squareinches

(€)

A =70 when x » 0.643 inches A =50when x »1.29 inches
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,s 4 ’ 5% _4p s ’s 5
71. S=4pr’® r= [— V(S)=-—- 3_ = J:
P ' 4p ®) 3pr g 4pg 3 4p p

28 2S _ SO
V(29) = N - zﬁg‘g’J;g The volumeis 242 times aslarge.

72.

(@
(b)

(©)
(d)

10

x*h=10 ® h—— A(X) = 2x* + 4x h= 2x° +4x8006 - 5y +40

— —_ — 2
A(L) = 22 +T‘ 2+40 = 42 ft

A(2):2>Q2+%9:8+20228ft2

Graphing:
50

NI

ex2d

The areais smallest when x = 2.15.
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