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 The domain is ( , 5) ( 5, 3] [3, 5) (5, )        22. The range is [2, 3). Neither graph passes the vertical line test (a) (b) Section 1.1 Functions and Their Graphs 3 Copyright  2018 Pearson Education, Inc. Neither graph passes the vertical line test (a) (b) 111or or 11 x yyx xy x yyx  ������
��25. 012010x y 26. 012100x y 27.2 2 () 4, 12, 1Fx x x x xx � � 28.1 ,(),Gx x x x x � �  (a) Line through (0, 0) and (1, 1): yx; Line through (1, 1) and (2, 0): y x 2 () ,0 1 2, 1 2 fx x x x x    (b) 2, 0 1() 0, 1 22, 2 30, 3 4x fx x x x  �� � �  (a) Line through (0, 2) and
(2, 0): y x 2 Line through (2, 1) and (5, 0): m52 3 3 01   11 , so y     1133 (2)1xx 53 1 5 33 2, 0 2(),2 5xx fx xx �   � Section 1.1 Functions and Their Graphs 5 Copyright  2018 Pearson Education, Inc. Symmetric about the origin Dec: x  Inc: nowhere Symmetric about the y-axis Dec:
  x 0 Inc: 0 x  Symmetric about the origin Dec: nowhere Inc: 0 0 x x    Symmetric about the y-axis Dec: 0 x  Inc:   x 0 Symmetric about the y-axis Dec:   x 0 Inc: 0 x No symmetry Dec:   x 0 Inc: nowhere 6 Chapter 1 Functions Copyright  2018 Pearson Education, Inc. Symmetric about the
origin Dec: nowhere Inc: x  No symmetry Dec: 0 x  Inc: nowhere No symmetry Dec: 0 x  Inc: nowhere Symmetric about the y-axis Dec:   x 0 Inc: 0 x Since a horizontal line not through the origin is symmetric with respect to the y-axis, but not with respect to the origin, the function is even. f()xx 55 xx 1155 and ( ) (
)fx x () x 15  fx(). Thus the function is odd. Since f() 1 ( ) 1 ( ).xx 22 x fx The function is even. Since [f()xx x fx x x 22 ] [( ) ( ) ] and [f()xxx fx x x   22 ] [ () () ] the function is neither even nor odd. Since g()xxxgxxxxxgx  33 , ( ) ( ) () 3. So the function is odd. g() 3 1() 3()
1 (),xx x 42 4 2x x gx thus the function is even. g()xg xx 2211 1()1( ).x Thus the function is even. g() ; ( )xgxx 22 x 11 xx g().x So the function is odd. ht() ; ( )tt t 111111 h t ; ()ht. Since ht() ()and () ( ),ht ht h t the function is neither even nor odd. 8 Chapter 1 Functions
Copyright  2018 Pearson Education, Inc. (a) From the graph, x 2 1(x 4 x  2,0)(4,) (b) 22 x 1144 xx x 0 4 2 28 (4)(2) 0: 1 0 2220 0 x xx x x x x xx      x 4 since x is positive; 4 2 28 (4)(2) 0: 1 0 2220 0 x xx xx x x xx      x 2 since x is negative; sign of (4)(2)xx Solution interval:
(2,0) (4, ) (a) From the graph, xx 3  11  2 x (,5)(1,1) (b) Case 1:x xx  3 11 1 2 3( 1)xx  2 3322 5.x xx  Thus, x(,5) solves the inequality. Case 1 1: x xx 3  11  2  3( 1)xx 1  2 3322 5x xx  which is true if x1. Thus, x(1,1) solves the inequality. Case 1 x: xx
3  11  2  3 x 3  22 x  x 5 which is never true if 1 x, so no solution here. In conclusion, x (,5)(1,1). A curve symmetric about the x-axis will not pass the vertical line test because the points (x, y) and (, )xy lie on the same vertical line. The graph of the function yfx() 0 is the x-axis, a horizontal line for which there is a single
y-value, 0, for any x. price 40 5 ,x quantity 3 00 25 x R()x  (40 5 )(300 25 )x x xxh x 222  h 2 22 h; cost 5 (2 ) 10x h Ch() 10 10 22 h h 5 h 22  (a) Note that 2 mi 10,560 ft, so there are 80022 x feet of river cable at $180 per foot and (10,560 )x feet of land cable at $100 per foot. The cost is Cx( ) 180 800
22 x 100(10,560 - x). (b) (0) $1,200, (500) $1,175, (1000) $1,186, (1500) $1,212, (2000) $1,243, (2500) $1,278, (3000) $1,314, C C C C C C C � � � � � �Values beyond this are all larger. It would appear that the least expensive location is less than 2000 feet from the point P. Section 1.2 Combining Functions; Shifting and Scaling Graphs 9 Copyright
 2018 Pearson Education, Inc. 1.2 COMBINING FUNCTIONS; SHIFTING AND SCALING GRAPHS Df:,   x Dg:1x�  DfgfDg: x�1. Rf:,   y Rg:0,y� Rfg: 1,y� Rfg:y� 0 Df:10 1xx� �, Dg:10x� x�1. ThereforeDDxfg �fg: 1. Rf  Rg:0,y� Rfg :2yRy��,:0fg :Df    x , :Dg    x , Dfg/ :,  
x Dgf/:,   x : 2,: 1,RfgyRy� Rfg/ :0 2,y / 1 Rgf: 2 y Df:,   x Dg:0,x� Df//gg:0, :xD� f x�0; Rf:1,y Rg:1,y� Rfg/ :0 1,y Rgf/:1y  (a) 2 (b) 22 (c) x 2  2 (d) ( 5) 3 10 22xx 22 x (e) 5 (f )  2 (g) x 10 (h) (3)3 6xx22 4 2 x 6 (a)  13 (b) 2 (c) xx 111  1 x (d) 1 x (e) 0 (f ) 34 (g) x 2 (h) 12
11 111 xx 1 x 2 x  x    ( )() ((()))fgh xfghx f((4 ))gx f(3(4 ))x  f(12 3 ) (12 3 )xx 1 13 3x ( )( ) ( ( ( ))) ( ( ))fghx fghx fgx 2 fx(2( ) 1) 2  fx(2 1) 3(2 1) 22 x  4  61 x 2 ()fghx fghx()((()))fg 1 x 11 x 4 f  f14 14 xxxxx 1  1451 x ( )( ) ( ( ( )))fghx fghx
fg 2 x    22 3 22 3 22823 21373 2 x x x x x x x ffx x x          (a) ()()fgx (b) ()()jgx (c) ()()ggx (d) ()()jjx (e) ()ghf x() (f ) ()hjf x () (a) ()()fjx (b) ()()ghx (c) ()()hh x (d) ()()ffx (e) ()jgf x() (f ) ()gfhx() g(x) f (x) ()()fgx (a) x 7 x x 7 (b) x 2 3 x 3 (2)36xx (c) x 2 x 5 x 2  5
(d) xx 1 xx 1 1 1 1 (1) xx xx xxx x     (e) x 1  1 1  1 x x Section 1.2 Combining Functions; Shifting and Scaling Graphs 11 Copyright  2018 Pearson Education, Inc. x  4  3  2  1 0 1 2 3 4 g()x  2  1 0.5 0.2 0 0.2 0.5 1 2 f(())gx 1 1.3 1.6 1.8 2 1.8 1.5 1 0 (b) x  4  3  2  1 0 1 2 3 4 g()x 1.5 0.3 0.7 1.5 2.4 2.8 
3 2.7  2 f(())gx 0.8 1.9 1.7 1.5 0.7 0.3 0.2 0.5 0. (a) yx (7) 2 (b) yx (4) 2 (a) yx 23 (b) yx 25 (a) Position 4 (b) Position 1 (c) Position 2 (d) Position 3 (a) yx  (1)4 2 (b) yx  (2)3 2 (c) yx  (4)1 2 (d) yx (2) 2 27. 28. 12 Chapter 1 Functions Copyright  2018 Pearson Education, Inc.
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