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Chapter 2: Analysis of Graphs and Functions
2.1: Graphs of Basic Functions and Relations: Symmetr
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. The domain can be all real numbers; therefore, the function is continuous for the interval (, ) .
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The domain can be all real numbers; therefore, the function is continuous for the interval (, ) .
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The domain can only be values where x O; therefore, the function is continuous for the interval [0, ).
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The domain can only be values where x O; therefore, the function is continuous for the interval (, 0].
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The domain can be all real numbers except 3; therefore, the function is continuous for the interval

(3) @)
16. The domain can be all real numbers except 1; therefore, the function is continuous for
the interval (,1) (1, ).
17. (a) The function is increasing for the interval 3, (b)
The function is decreasing for the interval ,3 (c) The
function is never constant; therefore, none.

(d) The domain can be all real numbers; therefore, the interval (, ).
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(e) The range can only be values where y 0; therefore, the interval [0, ).

18. (a) The functionis increasing for the interval 4,



19.

(b) The function is decreasing for the interval , 1

(c) The function is constant for the interval 1, 4

(d) The domain can be all real numbers; therefore, the interval (, ).
(e) The range can only be values where y 3; therefore, the interval [3, ).

(a) The function is increasing for the interval ,1

(b) The function is decreasing for the interval 4,
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(c) The function is constant for the interval 1, 4
(d) The domain can be all real numbers; therefore, the interval (, ).
(e) The range can only be values where y 3; therefore, the interval (, 3].

20. (a) The function is never increasing; therefore, none.
(b) The function is always decreasing; therefore, the interval (, ). (c)

(d) The domain can be all real numbers; therefore, the interval (, ).
(e) The range can be all real numbers; therefore, the interval (, ).

21. (a) The function is never increasing; therefore, none
(b) The function is decreasing for the intervals , 2 and 3,

(c) The function is constant for the interval (2, 3).

(d) The domain can be all real numbers; therefore, the interval (, ).

(e) The range can only be values where y 1.5 or y 2; therefore, the interval (,1.5] [2, ).
22. (a) The function is increasing for the interval (3, ).

(b) The function is decreasing for the interval (, 3). (c)

(d) The domain can be all real numbers except 3; therefore, the interval (, 3) (3, ).

(e) The range can only be values where y 1; therefore, the interval (1, ).

23. Graph f (x) x®. See Figure 23. As x increases for the interval (, ), y increases; therefore, the
function is increasing.
24. Graph f (x) x3. See Figure 24. As x increases for the interval (, ), y decreases; therefore, the
function is decreasing.
25. Graph f (x) x*. See Figure 25. As x increases for the interval , 0 y decreases; therefore, the
function is decreasingon , 0
20. Graph f(x) x*. See Figure 26. As x increases for the interval 0, , y increases; therefore, the
function is increasing on 0,
[-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] Xscl
=1 Yscl=1 Xscl=1 Yscl=1 Xscl=1 Yscl=1 Xscl=1 Yscl=1
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Figure 23 Figure 24 Figure 25 FiguT 26
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27. Graph f(Xx) |x|.See Figure 27. As x increases for the interval , 0, y increases; therefore, the
function is increasing on , 0.

28. Graph f(x) |x|.See Figure 28. As x increases for the interval 0, , y decreases; therefore, the

function is decreasing on 0, .
29. Graph f(x) 3 x/See Figure 29. As x increases for the interval (, ), y decreases; therefore, the

function is decreasing.
30. Graph f(x) /% SeeFigure 30. As xincreases for the interval 0, y decreases; therefore, the

function is decreasing.

[-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] Xscl
=1 Yscl=1 Xscl=1 Yscl=1 Xscl=1 Yscl=1 Xs€l=1 Yscl=1

-
— -

Figure 27 Figure 28 Figure 29 Figure 30

31. Graph f(x)1xs. See Figure 31. As x increases for the interval (, ), y decreases; therefore, the function is
decreasing.

32. Graph f (x) X% 2 x. See Figure 32. As x increases for the interval 1, y increases; therefore, the
function is increasingon 1, .

33. Graph f (x) 2 x%. See Figure 33. As x increases for the interval , 0 y increases; therefore,

the function is increasingon, 0 .
34. Graphf(x)|x1].SeeFigure 34. As x increases for the interval , 1 y decreases; therefore, the
function is decreasingon, 1.

[-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] [-10,10] by [-10,10] Xscl
=1 Yscl=1 Xscl=1 Yscl=1 Xscl=1 Yscl=1 Xscl=1 Yscl=1
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35.(@ No
36.(@) Yes
37.(@) Yes
38.(@) No
39.(@) Yes
40. (@) Yes
41.(@) No
42.(a) No
43. (a)

(b) Yes
(b) No
(b) No
(b) No
(b) Yes
(b) Yes
(b) No
(b) Yes

See Figure 43a.
(b) Since f(x) f(x), thisisan odd function and is symmetric with respect to the origin.

See Figure 43b.

Figure 43a
44. (a) Since thisis an odd function and is symmetric with respect to the origin. See Figure 44a.
(b) Since this is an even function and is symmetric with respect to the y-axis. See Figure 44b

)

A

Figure 44a
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(c) No
(c) No
(c) No
(c) Yes
(c) Yes
(c) Yes
(c) Yes
(c) No

Figure 43b

A
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Since f(x) f(x), thisisaneven function and is symmetric with respect to the y-axis.

(3]

Figure 44b
45. If fis an even function then f(x) f (x) or opposite domains have the same range. See Figure 45

46. If g is an odd function then g ( x) g (x) or opposite domains have the opposite range. See Figure 46
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This is an even function since opposite domains have the same range.
This is an even function since opposite domains have the same range.
This is an odd function since opposite domains have the opposite range.
This is an odd function since opposite domains have the opposite range.
This is neither even nor odd since the opposite domains are neither the opposite or same range.
This is neither even nor odd since the opposite domains are neither the opposite or same range.
If f(x)x*7x?6, then f(x) (x)* 7(x)26=1(x) x* 7x% 6. Since

f(x) f(x), the function is even.

If f(x)2x°®8x%,then f(x) 2(x) 8(x)?>=f(x) 2x°® 8x?. Since

f(x) f(x), the function is even.

If £(x)3x x,then  f(x)3(x)® (x) =f(x) 3 xand

f(x) (3% x)=f(x) 3 x Since f(x) f(x), the function is odd.

If f(x) x>2x3 3x, then f(x) (x)° 2(x)° 3(x) =f(x) x° 2x% 3xand

f(x)(x° 2x33x) =f(x) x° 2x° 3«x. Since f(x) f(x), the function is odd.
If f(x) x®4x* 5then f(x) (X)®4(x)*5=f(x) x® 4x* 5. Since

f(x) f(x), the function is even.
If f(x)8,then f(x)8. Since f(x) f(x),the function is even.

If f(x)3x® x® 7x, then f(x) 3(x)°(x*7(x)=f(x) 3x° x® 7xand

fF(x)3° X 7x)=f(x) 3x° X3 7x. Since f(x) f(x), the function is odd.
If f(x) x34x,then f(x)(x)°®4(x)=f(x) x®4xand

fF(x)(x®4x)=f(x) xC4x Since f(x) f(x), the function is odd.

If f(x)|5x],then f(x)|5(x)|=f(x)]|5x].Since \/—f'(_xj f (x), the function is even.

If f(x) Vx° Lthen f(x)  (x)° 1 f(x) x? 1.Since  f(x) f(x), the functio n is

| (4

If (3.11) and (2.9) then f(X) ——= f(x) <=and f(X) = () L Since

2(x) 2x | 12x!) 2x
f(x) f(x), the function is odd. 1
IF F(x)4x2, then  f(x) 4(x) =f(X) 4x2 and
X (x) X
f(x) lax 1 ]=>f(X) ax L. since y f(x) f(x), the function is odd.

L %)
If (x) x* 2x, then f(x) (x%2(x)=f(x) x* 2xand
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fF(X) (O 2x) =f(x) x®2x. Since f (x) f(x), the function is symmetric with
respect to the origin. Graph f(x) x® 2 x; the graph supports symmetry with respect to the origin.
If f(x) x*2x3,then f(x)(x)° 2(x)® =f(x) x* 2x* and

f(x) (x®> 2x3)=f(x) x*2x3. Since f(x) f(x), the function is symmetric with
respect to the origin. Graph f(x) Xs 2 x>; the graph supports symmetry with respect to the origin.
If f(x)05x* 2x* 1,  then f(x) 05(x)* 2(x)?1=f(x) 0.5x* 2x* 1.

Since f(x) f(x), the function is symmetric with respect to the y-axis. Graph

f(x) 0.5x* 2x* 1; the graph supports symmetry with respect to the y-axis.
If f(x)0.75%° | x| 1, then f(x) 0.75(x)? | (x)|1=f(x) 0.75x% | x| 1.

Since f(x) f(x), the functionis symmetric with respect to the y-axis. Graph

f(x).75x* | x| 1; the graph supports symmetry with respect to the y-axis.
If f(x) x®x3,then f(x)(x)° (x)3=f(x) x®x3 and

f(x) (x® x3)=f(x)x* x3.Since f(x) f(x) f(x),thefunctionis not
symmetric with respect to the y-axis or the origin.

If f(x) x*5x2, then f(x)(x)*5(x)2=f(x) x* 5x2and

f(x) (x* 5x2) = f(x) x* 5x 2. Since f(x) f(x) f(x),the functionis

not symmetric with respect to the y-axis or the origin. Graph f(x) x* 5x 2; the graph supports no
symmetry with respect to the y-axis or the origin.

If f(x) x*4x3 then f(x)(x)® 4(x)® =f(x) x* 4x3 and

f(x) (xX*4x3)=1(x) x® 4x%. Since f(x) f(x) f(x), the function is not
symmetric with respect to the y-axis or the origin. Graph f (x) x® 4 x® ; the graph supports no
symmetry with respect to the y-axis or the origin.

If f(x) x®3x,then  f(x) (%) 3(x)=f(x) x> 3x and

f(x) (x3 3x) = f(x) x® 3x. Since f(x) f(x), the function is symmetric with
respect to the origin. Graph f(x) x® 3x; the graph supports symmetry with respect to the origin.
If f(x)6,then f(x) 6, Since f(x) f(x), the function is symmetric with respect to the y-
axis. Graph f(x) 6; the graph supports symmetry with respect to the y-axis.

If f(x)|x|,then f(x)|(x)|=f(x)|x].Since f(x) f(x),the function is symmetric

with respect to the y-axis. Graph f ( x) | x |; the graph supports symmetry with respect to the y-axis.
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1 1 1 ( 1 1 o
75. If f(x) —=, then f(x =f(x) = and  f(X) " =_ 1=2f(x) — .Since
(0 = (2 4(x)° () 4y T4x3|( ) 43
L)
f(x) f(x),the function is symmetric with respect to the origin. Graph f ( x) 1 ; the graph

4x*

supports symmetry with respect to the origin.

76.1f f(x) X =f(x) x, then f(x) [(X)?=7f(x) x* = f(x) x.Since
f(x) f(x), the functiorl iL symmetric with respect to the y-axig.zraph () l\/_x2 ; the graph

2.2: Vertical and Horizontal Shifts of Graphs

1. The equation y x? shifted 3 unitsupwardis y x* 3.

2. The equation y x® shifted 2 units downwardis y x* 2.
3. Theequation y  /x shifted 4 unitsdownward is y /X 4.
4. The equation y ; 4 shifted 6 units upward is y 3ﬁ6.

5. The equation y|x| shifted 4 unitsto the rightis y|x4].
6. The equation y | x| shifted 3 unitsto the leftis y|x3].

7. The equation y x® shifted 7 units to the leftis y (x7)°.

8. The equationy /x shifted 9 units to the rightis y +/x9.

9. The equation y x? shifted 2 units downward and 3 unitsrightis y x3? 2.

10. The equation y X* shifted 4 units upward and 1 unit leftis y x1% 4.
11. The equation y  ./x shifted 3 units upward and 6 units to the leftis y \/’X‘6'3

12. The equation y | x | shifted 1 unit downward and 5 units to the rightis  y|x5]1.

13. The equation y x? shifted 500 units upward and 2000 units rightis y x 2000% 500.

14. The equation y x? shifted 255 units downward and 1000 units leftis ~ y x 10002 255.
15. Shift the graph of f 4 units upward to obtain the graph of g.

16. Shift the graph of f 4 units to the left to obtain the graph of g.
17. Theequation y x* 3isy x2 shifted 3 units downward; therefore, graph B.

18. The equation y (x 3)? isy x? shifted 3 units to the right; therefore, graph C.

19. Theequation y (x 3)? isy x? shifted 3 units to the left; therefore, graph A.
20. Theequation y|x| 4 isy | x| shifted 4 units upward; therefore; graph A.
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21. Theequation y|x 4| 3isy|x|shifted 4 units to the left and 3 units downward; therefore,

graph B.
_y|x4| 3is
22. The equation y f (x) shifted 4 units to the right and 3 units downward; therefore,
graph C.
23. Theequation y (x3)* isy x® shifted 3 units to the right; therefore, graph C.
24. The equationy ( x 2)® 4 is y x® shifted 2 units to the right and 4 units downward; therefore, graph
A.

25. The equation y (x2)% 4 is a, b. shifted 2 units to the left and 4 units downward;
therefore, graph B.
26. UsingY2 Y1 kandx 0.we get19 15k = k 4.

27. Using Y2 Y, k andx 0, weget53k=k 2.

28.UsingY2 v; k andx 0,weget5.5415=k15.

29. From the graphs, (6, 2) isa pointon Y1 and (6, 1) apointon Y2 . UsingY2 Y1 k and x 6, we get
12k=k 3.

30. From the graphs, (4, 3) isa pointon Y1 and (4, 8) a pointon Y> . Using Y2 Y1 kand x 4, we
get83k =k 5.

31. For the equation y x®, the Domain is (, ) and the Range is [0, ). Shifting this 3 units downward
gives us: (a) Domain: (,) (b) Range: [3,).

32. For the equationy X, the Domain is (, ) and the Range is [0, ). Shifting this 3 units to the right
gives us: (a) Domain: (, ) (b) Range: [0,) .

33. For the equation y | x |, the Domain is (, ) and the Range is [0, ). Shifting this 4 units to the left
and 3 units downward gives us: (a) Domain: (, ) (b) Range: [3,) .

34. For the equation y | x |, the Domain is (, ) and the Range is [0, ). Shifting this 4 units to the
right and 3 units downward gives us: (a) Domain: (, ) (b) Range: [3,).

35. For the equation y x*, the Domain is (, ) and the Range is (, ). Shifting this 3 units to the
rightgivesus: (a) Domain: (,) (b) Range: (,)

36. For the equationy X3, the Domain is (, ) and the Range is (, ) . Shifting this 2 units to the right
and 4 units downward gives us: (a) Domain: (,) (b) Range: (,)

37. For the equationy x*, the Domain is (, ) and the Range is [0, ). Shifting this 1 unit to the right and
5 units downward gives us: (a) Domain: (, ) (b) Range: [5,) .

38. For the equationy x?, the Domain is (, ) and the Range is [0, ). Shifting this 8 units to the left and
3 units upward gives us: (a) Domain: (,) (b) Range: [3,) .

39. Fortheequationy  /x , the Domain is [0, ). and the Range is [0, ). Shifting this 4 units to the right
gives us: (a) Domain: [4,). (b) Range:[0,).
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40. Forthe equationy .k, the Domain is [0, ). and the Range is [0, ). Shifting this 1 units to the left and
10 units downward gives us: (a) Domain: [1, ). (b) Range: [10,) .

41. For the equationy x*, the Domain is (, ) and the Range is (, ) . Shifting this 1 unit to the right
and 4 units upward gives us: (a) Domain: (, ) (b) Range: (,)

42. For the equationy ° «, the Domain is (,) and the Rangeis (, ) . Shifting this 7 units to the left
and 10 units downward gives us: (a) Domain: (, ) (b) Range: (,)

43. The graph of y f(x) is the graph of the equation y x? shifted 1 unit to the right. ~ See Figure 43.

44, Thegraphof y Vx2 isthe graph of the equation y \/_x shifted 2 units to the left. See Figure 44.

3

45. The graph of y X3 1 is the graph of the equation ~ y x° shifted 1 unit upward. See Figure 45.

v

-

Figure 43 Figure 44 Figure 45
46. The graph of y | x 2| is the graph of the equation y | x| shifted 2 units to the left. See Figure 46.
47. The graph of y (X 1)% is the graph of the equation y x® shifted 1 unit to the right. See Figure 47.

48. The graph of y | x| 3 is the graph of the equation y | x| shifted 3 units downward. See Figure 48.

Figure 46 Figure 47 Figure 48
49. The graphof y +/x2  1isthe graph of the equation y \/* shifted 2 unitsto the rightand 1 unit

downward. See Figure 49.
50. The graphof y /x3 4 is the graph of the equation y x shifted 3 units to the left and 4 units

Na

51. The graph of f (x) is the graph of the equation y x? shifted 2 units to the left and 3 units upward. See

downward. See Figure 50.

Figure 51.
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Figure 49 Figure 50 Figure 51
52. The graph of y (x 4)? 4 is the graph of the equation y x* shifted 4 units to the right and 4 units
downward. See Figure 52.
53. The graph of y|x 4| 2is the graph of the equation y | x | shifted 4 units to the left and 2 units

downward. See Figure 53.

54. The graph of y (X 3)® 1listhe graph of the equation y X3

i s

shifted 3 units to the left and 1 unit
downward. See Figure 54.

= 5 -

Figure 52 Figure 53 Figure 54
55. Since h and k are positive, the equationis y x? shifted to the right and down; therefore, B.
56. Since h and k are positive, the equation is y x? shifted to the left and down; therefore, D.
57. Since h and k are positive, the equation is y x? shifted to the left and up; therefore, A.
58. Since h and k are positive, the equation is y x* shifted to the right and up; therefore, C.
59. The equation y f(x) 2isy f(x) shifted up 2 units or add 2 to the y-coordinate of each point as
follows: (3, 2) = (3, 0); (1, 4) = (1, 6); (5,0) = (5, 2). See Figure 59.
60. The equation y f(x) 2isy f(x) shifted down 2 units or subtract 2 from the y-coordinate of each
point as follows: (3, 2) = (3, 4); (1, 4) = (1, 2); (5, 0) = (5, 2). See Figure 60.
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Figure 59 Figure 60
61. The equation y f(x 2)isy f(x) shifted left 2 units or subtract 2 from the x-coordinate of each point

as follows: (3, 2) = (5, 2); (1, 4) = (3, 4); (5,0) = (3, 0). See Figure 61.
62. Theequation y f(x 2)isy f(x) shifted right 2 units or add 2 to the x-coordinate of each point as

follows: (3, 2) = (1, 2); (1, 4) = (1, 4); (5,0) = (7, 0). See Figure 62.

v
A

(1.4)

(-1,-2)T
!

Figure 61 Figure 62
63. The graph is the basic function y x? translated 4 units to the left and 3 units up; therefore, the new

equation is y ( x 4)? 3. The equation is now increasing for the interval: (a) 4, and decreasing for

the interval: (b) , 4.
64. The graph is the basic functiony /x translated 5 units to the left; therefore, the new equation isy /X 5.

The equation is now increasing for the interval: (a) 5, and does not decrease; therefore: (b) none.
65. The graph is the basic function y x° translated 5 units down; therefore, the new equationis y x° 5.

The equation is now increasing for the interval: (a) (, ) and does not decrease; therefore: (b) none.
66. The graph is the basic function y | x | translated 10 units to the left; therefore, the new equation is

y|x 10]|. The equation is now increasing for the interval: (a) 10, and decreasing for the interval:

(b), 10
67. The graph is the basic functiony +/x translated 2 units to the right and 1 unit up; therefore, the new equation is

y K2 1. The equation is now increasing for the interval: (a) 2, and does not decrease; therefore: (b)

none.
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68. The graph is the basic function y x? translated 2 units to the right and 3 units down; therefore, the new

equation isy (x 2) 3. The equation is now increasing for the interval: (a) 2, and decreasing for

the interval: (b) , 2.

69. (a)f (x)0:{3,4}

(b)
(©

f(x) 0: for the intervals (, 3) (4,).
f(x) 0 : for the interval (3, 4).

70. @f(x0:{ W

(b)

f (x) 0: for the interval J2.

(c) f(x)O0:forthe interval, 2.\/_

71. (a)

(b)

f(x) 0: {4, 5}

f (x) 0 : for the intervals (-¥, -4]E[5, ¥)

(c) f(x)O0:forthe interval [4, 5].

72. (a)f (x) 0 : never,; therefore: .

(b)

f(x) 0: for the interval [1,).

(c) f(x)O0:never; therefore: .

73. The translation is 3 units to the left and 1 unit up; therefore, the new equationis y | x 3| 1. The form

ylxh]|k will equal y | x 3|1 when: h 3and k 1.

74. The equation y x? has a Domain: (, ) and a Range: [0, ). After the translation the Domain is

still: (, ) but now the Range is (38, ) , a positive or upward shift of 38 units. Therefore, the horizontal

shift can be any number of units, but the vertical shift is up 38. This makes h any real number
and k 38.
75. (a) B(4)66.25(4) 160 425 ; In 2010, 425,000 bankruptcies were filed.

(b)

(©

©)

76. (@)

We will use the point (2006, 160) and the slope of 66.25 in the point slope form for the equation of
aline.yyr m(xx1)y 160 66.25( x 2006) y 66.25( x 2006) 160

y 66.25(2010 2006) 160 66.25(4) 160 425, In 2010, 425,000 bankruptcies were filed.

133 133
293 66.25( x 2006) 160 133 66.25( x 2006) x 2006 X 2006 . —
66.25 66.25

There will be 293 thousand bankruptcies in 2008.
3

S(14) 7 (14) 159 ; In 2013, sales were $9 billion.
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3. . .
(b) We will use the point (1999, 15) and the slope of 11 the point slope form for the equation ofa
7

line. yy m(xx)yl15 (x1999)3y (x1999)15 3
! ! 7 7

3 3
() y 7 (20131999)15 = (14) 159; In 2013, sales were $9 billion.
7 7

d) 12 —? (x 1999) 15 3 f(x 1999) 7 x 1999 x 2006

U (2011) 13(2011 2006)? 115 13(25) 115 440 ; The average U.S. household spent $440 on Apple
products in 2011.

The formula for W ( x) can be found by shifting U ( x) 13( x 2006)? 115 to the right 4 units.
W (x) 13(x 2010)% 115; W (x) 13(20152010)? 115 13(25) 115 440

In 2015, the average worldwide household spending on Apple products was $440, which equaled U.S.
spending 4 years earlier.
(a) Enter the year in L1 and enter tuition and fees in L, . The year 2000 corresponds to x 0 and so on.

The regression equation is y 402.5x 3460.
(b) Since x 0 corresponds to 2000, the equation when the exact year is entered is

y 402.5( x 2000) 3460
(c) y 402.5(2009 2000) 3460 = y $7100

(a) Enterthe yearin L1 and enter the percent of women in the workforce in Lo . The year 1970 corresponds

to x 0 and so on. The regression equationis y 0.40167 x 46.36.

(b) Since x 0 corresponds to 1970, the equation when the exact year is entered is
y 0.40167 x 1970 46.36.

(c) vy 0.401672015197046.36 =y 64.4
See Figure 81.

Figure 81
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2,2

82. m=-3 1=>m422

83. Using slope-intercept formyields: y1 22(x3) =y1 22x6=y1 2x4
84. (1,26)and(3,26) = (1,4) and (3, 8)

85. m 3§14 =m 42 2

86. Using slope-intercept formyields: y2 42(x1)=y2 42x2=Yy, 2x2.
87. Graph y1 2x4and y> 2x2 SeeFigure87. The graph  y> can be obtained by shifting the graph

of y1 upward 6 units. The constant 6, comes from the 6 we added to each y-value in Exercise 84.

[- 10 10] by [-10,10] Xscl
Yscl =

/4
N

Figure 87

88. c; c; the sameas; ¢; upward (or positive vertical)

2.3: Stretching, Shrinking, and Reflecting Graphs

1. The function y x? vertically stretched by a factorof 2 isy 2x.
2. The function y x* vertically shrunk by a factor of 1 2is y 1y

3. The function y Jx reflected across the y-axisis y .

. The function y 3{ reflected across the x-axisisy ° X\/—

. The function y x| | vertically stretched by a factorof3 and reflected across the x-axis is y 3 x. ||
. The function y X| | vertically shrunk by a factor of = and reflected across the y-axis is y |. |

~N o o1 b~

. The function y x* vertically shrunk by a factor of 0.25 and reflected across the y-axisis y 0.25(x*)
or y 0.25x%.

N

. The function y x vertically shrunk by a factor of 0.2 and reflected across the x-axisisy 0.2 X \/_
9. Graphyr x, Y2 x3(y1 shiftedup 3units),and yz x 3 (yishifted down 3 units). See Figure 9.
10. Graph y, 3, Y, x3 4 (y shiftedup 4 units),and y x* 4 (y shifted down units).
1 3 1

o]

See Figure 10.
y

11. Graphy1 x| | 2 x3( yllshifted right 3 units), and yz x 3 ( l Vi sh|ifted left 3 units). See Figure 11.
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| ¥s A
/ ) |
3 ; i X2
0 /~ X : W -1
/ / ] 8
Figure 9 Figure 10 Figure 11

12. Graphy: ¥ | Y, | [ (y1 shifted down 3 units), and ys x 3|( y1 shifted up 3 units).
See Figure 12. |

13. Graphy1 \/; y2 myl shifted left 6 units), and ys X 6 (y1 shifted right 6 units). See
Figure 13. o

14. Graph y1 «/,| y2 2x| (y1 stretched vertically by a factor of 2),and ys 2.5x | | (y1stretched
vertically by a factor of 2.5). See Figure 14

y
t y A
‘ ) Vi

- e\ Ll
6 0O 6
Figvure 12 Figure 13 Figure 14
15. Graph y 3\}<_, Yy oax J (y reflected across the x-axis), and 'y 23 x ('y reflected across the
x-axis and stretched verztically by a factor of 2). See Figure 15. s \/‘ !

16.Graph y x>, y (x2)? 1(y shilfted right 2 units and up 1 unit), and y3 (x2)?
1 2

(y1 shifted left 2 units and reflected across the x-axis). See Figure 16
17. Graph y1 x| | Y2 2X 1|1 ( | y1 reflected acrossthe x-axis, stretched vertically by a factor of 2,

shifted right 1 unit, and shifted up 1 unit), and y :l |x| 4 ('y1reflected across the x-axis, shrunk by
2

factor of 1 , and shifted down 4 units). See Figure 17
2






