Chapter 3

Functions and Their Graphs

3.3 Library of Functions; Piecewise-Defined Functions
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15.

17.

18.

19.

@ f(-2)=(-2y=4

(b) f(0)=2
© f(2) =22 +1=5

@ f(12)=int(2(12) = int(2.45F 2
(b) f(16)=int(2(1.6)) = int(3.2) =3

16.

© f(-1.8)=int(2(-1.8)) = int(-3.6)=- 4

(8 f(12)= iS50 =int(0.6)0

.64 _

(b F(16)=int353=in08) =0

&1 0—

(o f(- 1'8):'nteTz int(- 0.9)=-1

;2x ifxt 0
FO) = ifx=0

@ Domaln: {Real Numbers}
(b) x-intercept: none
y-intercept: (0,1)

20.

Functions and Their Graphs

@ f(-D=(-1°=-1
(b) f(0)=3(0)+2=2

(© f@ =3) +2=5

13x ifxt 0

F) = ifx=0

@ Domam: {Real Numbers}

(b) x-intercept: none
y-intercept: (0, 4)

(©)

(d) Range: {y|y-1 0}
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Section 3.3  Library of Functions; Piecewise-Defined Functions

_1-2Xx+3 ifx<1
2L T00=13 2 ifx31

(@ Domain: {Real Numbers}

(b) x-intercept: none
y-intercept: (0,3)

(©

(d) Range: {y|y3 1}

i X+3 if -2£x<1
23. f(x)=ib if x=1
T-x+2 ifx>1
(@ Domain: {x|x3 - 2}
(b) x-intercept: (2, 0)
y-intercept: (0, 3)
(©

(d) Range: {y|y?4} E {5

_1X+3 ifx<-2

22 =103 jfxs-2

(@ Domain: {Real Numbers}

(b) x-intercept: (=3, 0), (1.5, 0)
y-intercept: (0, -3)

(©)

(d) Range: {y|y-£ 1}

i2x+5 if -3£x<0
24. f(x)=i-3 ifx=0
7-5X% if x>0
(@ Domain: {x|x3 - 3}
(b) x-intercept: (-2.5,0)
y-intercept: (0, -3)

(©)

(d) Range: {yly-< 5}
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j1l+x ifx<0
5 T0=1e iiyag
(@ Domain: {Real Numbers}
(b) x-intercept: (—1,0), (0,0)
y-intercept: (0,0)
(©)

y

(d) Range {Reai Numbers}

Hx|  if-2£x<0
27. f(x)=il ifx=0
fxe ifx>0
(@) Domain: {x|x3 - 2}
(b) x-intercept: none
y-intercept: (0, 1)
(©

Iy

T2 3 4
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(d) Range: {y|y-> 0}

Functions and Their Graphs

i1
26, f(=i x 1x<0
7 X ifx3 0

(@ Domain: {Rea Numbers}

(b) x-intercept: (0,0)
y-intercept: (0,0)

(©)

(d Range {Reai Numbers}

}3+x if -3£x<0
28. f(x)=i3 ifx=0
[ Jx if x>0
(@ Domain: {x|x3 - 3}
(b) x-intercept: (-3, 0)
y-intercept: (0, 3)
(©
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29.

31.

33.

35.

Section 3.3  Library of Functions; Piecewise-Defined Functions

h(x) = 2intk) 30. f(x)=int(X)
(@ Domain: {Real Numbers} (@ Domain: {Real Numbers}
(b) x-intercept: all ordered pairs (b) x-intercept: all ordered pairs
(x,0) when §x<1. (x,0) when §x< 3.
y-intercept: (0,0) y-intercept: (0,0)
(© (©)
o
2 o
1 —o
- T o] T T
~—iq
e—o-21
(d) Range {Even Integers} (d) Range:._flntegers}
)X if -1EXEOQ 11X if -1EXEOQ
FO=11y  ifo<xe2 2. 1021 i exe2
_1-X ifxEO _12x+2 if -1EXEO
=1 542 ifo<xg2 3. T00=1, ifx >0

(@ Chargefor 50therms. C =9.45+0.36375(50)+ 0.3128(50)= $43.28

(b) Chargefor 500 therms:
C =9.45+0.36375(50)+ 0.11445(450)+ 0.3128(500)= $235.54

(c) Themonthly charge function:

C= 1 9.45 + 0.36375x + 0.3128x for 8 x £ 50
1 9.45 + 0.36375(50)+ 0.11445(x - 50) +0.3128x for x > 50
_19.45 +0.67655% forO £ x £ 50
~19.45 +18.1875+0.11445x - 5.7225 + 0.3128x forx > 50
~19.45 +0.67655x forO£x £50
- { 21.915+0.42725x for x > 50
(d)
C
250 (500, 235.54)

(50, 43.28)
X
100 200 300 400 S00
Therms

291



Chapter 3 Functions and Their Graphs

36. (@) Chargefor 40 therms:
C =6.45+0.2012(20)+0.1117(20) + 0.3209(40)= $25.54

(b) Chargefor 202 therms:
C =6.45+0.2012(20)+ 0.1117(30) + 0.0374(152)+ 0.3209(202)= $84.33

(c) Themonthly charge function:
: 6.45+ 0.2012x + 0.3209x forOx £20

C=16.45+0.2012(20) +0.1117(x - 20)+0.3200x  for 20 < X£ 50
1 6.45+0.2012(20) +0.1117(30) + 0.0374(x - 50) +0.3209x for x >50

16.45+0.5221x for 0£ x £ 20
=_{ 6.45+4.024 +0.1117x - 2.234 + 0.3209x for 20 < x £50
16.45+4.024 + 3.351+0.0374x - 1.87+ 0.3209x for x > 50
: 6.45 + 0.5221x for O£ x £20
=18.24+0.4326x for 20 < x £ 50
111.955+0.3583x for x> 50

(d)

S0 100 150 200
Therms

37. (8 W=10°C

() W=33- (10.45+102J2§645)(33- 10) _ 3950
© W=33- (10.45+1045 - 15)(33- 10) _ 2 67°C

22.04

(d W=33- 15958(33- 10)=- 3.7°C

(60 When 0 £ v<1.79, thewind speed is so small that thereis no effect on the
temperature.

(f)  For each drop of 1° in temperature, the wind chill factor drops approximately 1.6°C.
When the wind speed exceeds 20, there is a constant drop in temperature.

38. (& W=-10°C

() W=33- (10.45+10J5 - 5)(33- (-10)) _

5057 - 21.26°C
© W=33- (10.45+10J1§2-0i5)(33- (-10))_ 3368C

(d) W =33- 15958(33- (- 10)) = - 35.62°C
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39.

40.

4]1.

42.

43.

45,

46.

47.

Section 3.3  Library of Functions; Piecewise-Defined Functions

Each graph isthat of y = x°, but shifted verticaly. If y=x* +k, k>0, the shiftisup k
units; if y = x* +k, k <0, the shift isdown |k| units. Thegraph of y = x* - 4 isthe same
asthe graph of y = x*, but shifted down 4 units. The graph of y = x* +5 isthe graph of

y = x°, but shifted up 5 units.

Each graph isthat of y = x*, but shifted horizontally. If y = (x- k)?, k> 0, the shiftisto
theright k units; if y = (x- k)?, k <0, the shift isto theleft |k | units. The graph of

y = (x+4)? isthe same as the graph of y = x*, but shifted to the left 4 units. The graph of
y = (x- 5)° isthegraph of y = x*, but shifted to the right 5 units.

Each graph isthat of y =| x|, but either compressed or stretched. If y =k| x| and k >1,
the graph is stretched; if y = k| x| and 0 < k <1, the graph is compressed. The graph of
y = z| x| isthe same as the graph of y =| x|, but compressed. The graph of y = 5| x| is
the same as the graph of y =] x|, but stretched.

Thegraph of y = - x* isthe reflection of the graph of y = x* on the x-axis. The graph of
y = - | x| isthereflection of the graph of y =| x| on the x-axis. Multiplying afunction by
—1 causes the graph to be areflection on the x-axis of the original function's graph.

The graph of y = J- x isthe reflection about the y-axis of the graph of y = JX. The same
type of reflection occurs when graphing y = 2x+1andy = 2(- X) +1. The conclusionis
that the graph of y = (- x) isthe reflection about the y-axis of the graph of y = f(x).

The graph of y = (x- 1)* + 2 isashifting of the graph of y = x> one unit to the right and
two units up.

For the graph of y = X", n apositive even integer, as n increases, the graph of the function
isnarrower for | x| >1 and flatter for | x| <1.

For the graph of y = X", n apositive odd integer, as n increases, the graph of the function
increases at a greater rate for | x| >1 and is closer to zero for |x| <1. They have the same
basic shape.

11 if xisrationa .
£(x) :,{ _' X .|s.r |(?n Domain = { al real numbers} Range = {0,1}
0 if xisirrational

y-intercept: x =0® x isrational ® y =1, so they-intercept is (0, 1).

x-intercept: y =0® x isirrational, so the graph has infinitely many x-intercepts, namely,
there is an x-intercept at each irrational value for x.

f(- x)=1= f(x) when xisrationa; f(-x)=0= f(x) when xisirrationa
\ f iseven.
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Chapter 3 Functions and Their Graphs

48.

Thegraph of f consistsof 2 infinite clusters of distinct points, extending
horizontally in both directions.

One cluster islocated 1 unit above the x-axis, and the other is located along
the x-axis.

For 0 < x< 1, thegraph of y =x" flattens down toward the x-axis as n gets bigger.

For 1 < x, the graph of y = x" grows more steeply as n gets bigger.
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