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Appendix A: Equations and Inequalities
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answers will vary.
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Appendix B: Graphs of Equations
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14. False. (-1, 3) lies in Quadrant II.

15. False. The expression should be

\/(xz _x1)2 +(y2 - y1)2 .

16. True
17. True
18. True
19. Yes
20. Yes
21. No
22. Yes
23. 6

24. 5

25.

26.
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(-9.-3)
(@ 10
() (-1-1)
(@) 34
w (23]
(@) 341

5
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5 1
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@ 2417
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(a) /133
(b) (NE, ?J

(@) 355
(b) [2ﬁ , %J
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-5;3
9++/119 ;9-+/119

=-3;13

25=x2+y2




39. The estimate is 24.15%. This is close to the actual

figure of 24.4%. 44. (a)
40. $11,563.
In exercises 41-46, other ordered pairs are possible.
41.
(b)

42. (a)

(b)
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1 46. (a)
X
b
0 0 (b)
1 1
2| 4
y
4__
1/ ="
T, )

Appendix B: Graphs of Equations 143

X

0 2
-1 3
2 6

o
x |y
0 0
1 -1
2 -8
¥
y=-x
| — 2:: 1 1 1 | Il

[ =)

L L



144 Appendices

47. (a) x*+y*=36
(b) y

X +y2=36
48. (a) x*+y*=81

(b) 1

I
1
2

x2+y2=81

49. (a) (x-2)%+y*=36

e

(b)
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x-2)24y2=36
50. (a) x*+(y+3)2=49

(b) 1

X2+ (y+3)2=49

51. (a) (x+2)%+(y-57=16

52,

(b)

53.

54.

55.

56.

57.

58.

(b) 3

=

(x+2)2+(y-52=16

(@ (x-4) +(y-3)’=25

U

(x—4)2+(y-3)2=25
@ x*+(y-4) =16

(b)

Cr(y-4>=16
@ (x-3)+y>=9

(b)
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13.

14.

15.

16.

17.

18.

19.
20.

21.

22,

23.
24.

25.

N, e W E

function
function
not a function
not a function
function

function
not a function; domain: {O, 1,2} ;

range: {—4, -1,0,1, 4}

function; domain: {2, 3, 4,5} ;
range: {5,7,9,11}

function; domain: {2, 3,5,1 1,17} ;
range: {1,7,20}

not a function; domain: {1, 2,3,5} ;
range: {10,15,19,27}

function; Domain: {0, —1, -2};
range: {0, 1, 2}

function; Domain: {0, 1, 2};
range: {0, -1, -2}

function; domain: (—oo,oo); range: (—oo,oo)
function; domain: (—oo,oo); range: (—00,4]

not a function; domain: [3, oo);

range: (~co,c0)

function; domain: (—ee,c0); range: (—co,oo)
not a function; domain: [—4,4]; range: [—3,3]
function; domain: [—2,2]; range: [0,4]

function; domain: (—oo,oo); range: [0,00)
function; domain: (—oo,oo); range: (—oo,oo)
not a function; domain: [0,c0) range: (—co, o)

not a function; domain: [0,00) range: (—oo,oo)

function; domain: (—oo,oo); range: (—oo,oo)

function ; domain: (—oo,oo); range: (—oo,oo)

function; domain: [O,oo); range: [O,oo)
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function; domain: [O,oo); range: (—oo,O]

function; domain: [—%,oo); range: [0,00)

function; domain: (—oo,%]; range: [O,oo)

function; domain: (—ee,3) U (3,00);

range: (—w,O)U(O,OO)

function; domain: (—oo,S) ] (5,00);
range: (—o°,0) U (0,)

B

Answers will vary. An example is: The cost of
gasoline depends on the number of gallons
used; so cost is a function of number of

gallons.

4
13

-11

-59

3

11

14_1

1

-3p+4

—k* + 4k +1

—3x-2

—3a-8

(a) 2 ) 3
@@ 5 (b) 11
(a) 15 (b) 10
(@ 1 M) 7
(a) 3 (b) -3
(a) -3 (b) 2
(a) 0 (b) 4
() 2 @ 4
(@ 5 ®b) 0
() 2 @ 4



146 Appendices

53. (a) 11 (b) 9 Appendix D: Graphing Techniques
() -2 d x=2,7.8 1. @ B (b) E
(e) 104 © F (@A
54. (a) 1.2 (b) 5 e D (fH C
() (0,3.6) d (3,0) 2.@E (mC
55. (a) [4,) (b) (—c0,~1] (¢ D d A
© [-1,4] © B
3.9 B (b) A
6@ (=1 ) [4=) © G @ C
(© [1.4] @ F (® D
57. (a) (—<o,4] (b) [4,) (® H () E
(c) none i I
58. (a) none (b) (—oo,0) 4.
(¢c) none
59. (a) none (b) (—e0,-2]; [3,0)
© (-2,3)
60. (a) (3,) (b) (—o0,-3)
© (-3.3] 5.

61. (a) Yes, itis the graph of a function.
(b) [0,24]

(¢) 1200 megawatts

(d) The most electricity was used at 17 hr or
5 P.M. The least electricity was used at
4 AM. 6.

e f (12) =1900; At 12 noon, electricity use
is about 1900 megawatts.
(f) increasing from4 A.M. to 5 P.M.;

decreasing from midnight to 4 A.M. and :
from 5 P.M. to midnight q

62. (a) 240 feet high

(b) 192 feet at 1 second and at 5 seconds

(c) The ball is going up from O to 3 seconds
and down from 3 to 7 seconds.

(d) 256 feet at 3 seconds.

(e) 7 seconds



10.

11.

12.

13.

14. (a)

(b)
15. (a)

(b)

(V]

16. (a)

(b)

(V]

17. (a)

(b)

(V]
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(8,-12)

(-8,12)

The point that is symmetric to (5, —3)
with respect to the x-axis is (5, 3).

The point that is symmetric to (5, —3)
with respect to the y-axis is (=5, -3).

The point that is symmetric to (5, —3)
with respect to the origin is (-5, 3).
S

—
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~
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T e e e

RN NN

The point that is symmetric to (-6, 1)
with respect to the x-axis is (-6, —1).

The point that is symmetric to (-6, 1)
with respect to the y-axis is (6, 1).

The point that is symmetric to (-6, 1)
with respect to the origin is (6, —1).

61 .1 ®
R A Ry e aa S
@ > ©

The point that is symmetric to (-4, —-2)
with respect to the x-axis is (-4, 2).

The point that is symmetric to (-4, —-2)
with respect to the y-axis is (4, -2).

The point that is symmetric to (-4, —-2)
with respect to the origin is (4, 2).
>
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18.

19.
20.
21.
22,
23.
24,
25.
26.
27.

28.

(a) The point that is symmetric to (-8, 0)
with respect to the x-axis is (-8, 0), since
this point lies on the x-axis.

(b) The point that is symmetric to the point
(-8, 0) with respect to the y-axis is (8, 0).

(c) The point that is symmetric to the point

(-8, 0) with respect to the origin is (8, 0).
y
104

6
(-8,0) §
(a) 2 (®)(©)

4
-10 -6 212 6 10

|
=2
|
LI I N

y-axis

y-axis

x-axis, y-axis, origin.

x-axis, the y-axis, and the origin.
the origin only

the origin only

none of these

none of these

y:x2—1

30.

31.

32,

33.




34.

35.

36.

gt O
y=(x-5%-4

37.

38.

39.

—4
f) = 2(x-2) - 4

40.

41.

42,

43.

44.

45.
46.
47.
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fo) = 3@ -2 +1

It is the graph of f (x) = |x| translated 1 unit to

the left, reflected across the x-axis, and
translated 3 units up. The equation is

y=—|x+l|+3.

It is the graph of g (x) =+/x translated 4 units

to the left, reflected across the x-axis, and
translated 2 units up. The equation is

y=—Jx+4+2.

It is the graph of f (x) =+/x translated 4 units
left, stretched vertically, and then translated 4
units down. The equation is y =2+x+4 —4.

It is the graph of f (x) = |x| translated 2 units

to the right, shrunken vertically by a factor of

1

> and translated 1 unit down. The equation

is y=2|x-2/-1.
g(x)=2x+13
g(x)=-x+4

Answers will vary.
There are four possibilities for the constant, c.
i) ¢>0 |¢[>1 The graph of F(x) is stretched

vertically by a factor of c.

i) ¢>0 |c|<1 The graph of F(x) is shrunk
vertically by a factor of c.

iii) ¢<0 |¢[>1 The graph of F (x) is stretched
vertically by a factor of —c¢ and
reflected over the x-axis.

iv) ¢<0 |c|<1 The graph of F(x) is shrunk

vertically by a factor of —c¢ and
reflected over the x-axis.
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48. The graph of y=F (x+h) represents a

horizontal shift of the graph of y=F(x). If

h >0, it is a shift to the left 4 units. If 2 <0,
it is a shift to the right —A units (4 is

negative). The graph of y = F(x)+h is not
the same as the graph of y = F(x+h). The
graph of y=F (x)+h represents a vertical
shift of the graph of y=F (x).
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