2-6 Special Functions

Lesson 2-6

Example 1
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= D = {all real numbers}; D = {all real numbers};
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Because —1 satisfies the inequality, begin with a dot at (—1, 2).

Example 1 Graph each function. Identify the domain and range. 1, 2. See Chapter 2 Answer Appendix.

—-3ifx < —4 8ifx < —1
1. g(x) = xif-4<x<?2 2. fix) = 2xif—1<x<4
—x+6ifx=2 —4 —xifx=4
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Write the piecewise-defined function shown i)
in the graph.

Examine and write a function for each portion of
the graph.

The left portion of the graph is the graph of o x X+ 4 |f X< _2
fix) = 2x + 3. There is a circle at (1, 5), so the

linear function is defined for {x|x < 1}. 3‘ g(X) — _3 |f _2 < X< 3
The center portion of the graph is the graph of

fix) = —x + 2. There are dots at (1, 1) and (2, 0), . P

50 the linear function is defined for (x|1 < ¥ < 2). 2x+121if x>3
The right portion of the graph is the constant function f{x) = 3. There is a circle at .

(2, 3), so the constant function is defined for (x|x > 2}. 6 If X< _5

Wrrite the piecewise-defined function.
{?.r+3ifx<l A4, gon) = —X+4if-5<x< -2
fx)={ —x+2ifl<sx<2
i~ %x+1 rTx=-—2

3ifx>2

Example 2 Write the piecewise-defined function shown in each graph. 3, 4. See Chaj
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Step Functions and Absolute Value Functions Unlike a piecewise-defined

function, a piecewise-linear function contains a single expression. A common
piecewise-linear function is the step function. The graph of a step function consists
of line segments.

‘The greatest integer function, written f(x) = [x], is Yim)
one kind of step function. The symbol [x] means
the greatest integer less than or equal to x. For example, [ fe =[]
[3.25] = 3 and [—4.6] = —5.




%" KeyConcept Parent Function of Absolute Value Functions

Parent function:

Type of graph:
Domain:

Range:
Intercepts:
Not defined:

f(x) = | x|, defined as

xif x>0
f(x) ={ Difx=0
—xifx<0
V-shaped
all real numbers
all nonnegative real numbers
x=0,f(x)=0
fix)<0

fix) = |x| |

fix)




Graph f(x) = |2x| — 4. Identify the domain and range. 8. L 9. \ af £ /K
Create a table of values. Graph the points and connect them. ) .
m The domain is the set of all real \V4
—3 P numbers. The range is {f(x)| f(x) = —4}. —8—6—4-20| 2 4 6 8x —4—20| 2 4 6 Bx
I |
-2 0 fix) IL 4 4
-1 -2 \ / ; _;
o -4 ! I
1 -2 D = {all real numbers}; D = {all real numbers};
2 0 o X R={g(x)|g(x) = 0} R = {f(x)| f(x) = 0}
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D = {all real numbers}; D

Example 4 Graph each function. Identify the domain and range. "~ ("0[h0) =0} V=

8. g(x) = | —3x| 9. flx) = 2Ix|
10. h(x) = |x + 4] 1. s(x)=|—2x|+6

{all real numbers};
{s(x)| s(x) = 6}




Example 1 Graph each function. Identify the domain and range. 12-15. See margin.

=Jrifx < —4 2xif x < —6
12. fix) = xif0=x=3 13. flx) = 5if-6<x=<2
8ifx>3 —2x+1ifx>4
2x+2ifx < =6 —2ifx < —4
14. g(x) = xif-6<sx<2 15. g(x) = x=-3if=-1<x<5
—Jix>=>2 2x—15ix>7
Example 2 Wrrite the piecewise-defined function shown in each graph. 16-19. See Chapter 2
16. 5w . REIZ) Answer Appendix.
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8 if x< —1
2xif4<x<6
2x—15if x>7




Additional Answers
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D = {all real numbers};

R={g¥!gx < —100r
—-6<gX <2}

15.

2x—151if x>7

s‘g(x}
" 2//‘ d/'
S=6=4-20| £ 4 6C8x
. .
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D={xIx<—-4,-1<x<50r
x>T),
R={g0 19X = —4}
—8if x<—6
16. g(x) ={0.25x+2if 4<x<4
4ifx>6
—x—4if x< -3
17. gx)=¢ x+1if -3<x=<1
—6ifx>4
—9if x< -5 )
18. g(x) =<x+4if0=<x<3
x—3ifx>7
8 if x<—1
19. g(x) = 2xif4d=x<6



Example 3

Example 4

Graph each function. Identify the domain and range. 20~23. See Chapter 2 Answer Appendix.

20. fix)=[x] — 6 21. h(x) = [3x] — 8

22. f(x) = [3x + 2] 23. g(x) = 2[0.5x + 4]

Graph each function. Identify the domain and range. 24-29. See Chapter 2 Answer Appendix.
24. f(x) = |x — 5| 25. g(x) =|x + 2|

26. h(x) =|2x| -8 27. k(x) =|-3x| +3

28. fi(x)=2lx—4|+6 29. h(x) = =3l05x+ 1| -2

30. GIVING Patrick is donating money and volunteering his time to an organization that

31.

restores homes for the needy. His employer will match his monetary donations up
to $100.

a. Identify the type of function that models the total amount of money received by the
charity when Patrick donates x dollars. piecewise

b. Write and graph a function for the situation. See Chapter 2 Answer Appendix.

P
@ SENSE-MAKING A car’s speedometer reads 60 miles an hour.

a. Write an absolute value function for the difference between the car’s actual
speed a and the reading on the speedometer. {a) = |a — 60|

b. What is an appropriate domain for the function? Explain your reasoning. {3|a = 0}
¢. Use the domain to graph the function. See Chapter 2 Answer Appendix.
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