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1.2.2 EXERCISES

RELATIONS AND FUNCTIONS

To see all of the help resources associated with this section, click OSttS Chapter 1a.
In Exercises 1 - 20, graph the given relation.

For help with these exercises click on one or more of the resources below:

e Graphing relations

e Graphing linear inequalities in one variable in the plane

1.

2.

11.

13.

15.

17.

19.

{(_3’9)7 (_274)’ (_171)7 (0’0)7 (1’1)’ (274)’ (379)}
{(_270)7 (_171)7 (_17_1)7 (0’2)7 (07_2)7 (173)7 (17—3)}

- {(m,2m) |m = 0,41, +2} 4.
{(n,4=n?) |n=0,+1,+2} 6.
{(z,-2) [z > —4} 8.

ALy [y > 1} 10.
{(=2,9)| -3<y<4} 12.
{(z,2)| —2<2<3} 14.
{(z,y) |z > -2} 16.
{(z,9) ly <4} 18.
{(z,y) |2 >0,y <4} 20.

(8,k) |k = +1,+2,+3, +4, 45, 46

(v7,7) 17=0,1,4,9}

{(z,3) [z <4}

{
{

{(2,9) ly <5}
{By) | —4<y<3}
{(z,-3) | —4 <z <4}
{(z,y) |z <3}
{(z,y) |2 <3,y <2}

{(y)| —V2<z<i r<y<?}

In Exercises 21 - 30, describe the given relation using either the roster or set-builder method.

21.

22.
Y
4+ e
3e
2.1
° 1
—4 -3 -2 -1 1 =
° -1+

Relation A

g R T AR

Relation B



http://www.ostts.org/PreCalc1a.html
http://www.ostts.org/resourcedisplay.php?objid=153
http://www.ostts.org/resourcedisplay.php?objid=1012
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23. 24.
Yy
54 y
4+ 1) 34
3+ 2
2+ 14
14 :
-3 - —1 x
: —14
1 9 3 =z
—1 —924
_9 _3]
-3 Y —4
Relation C Relation D
25. 26.
Yy
31
2 o
14
R I R
Relation F
Relation F'
27. 28.

Relation G Relation H
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29. 30.
Yy
Yy
54
[ e a
4+ | L ]
| T |
3t ! ]
21 —%1 3 2 1 1 2 3 4 #m
11 i - |
I ol |
t | |
-1 ) 1 2 3 4 5 =z _— g a
Relation I Relation J

In Exercises 31 - 36, graph the given line. For help, click graphing horizontal and vertical lines.

31. x = -2 32. =3
33. y=3 34. y=-2
35. =0 36. y=20

Some relations are fairly easy to describe in words or with the roster method but are rather difficult,
if not impossible, to graph. Discuss with your classmates how you might graph the relations given
in Exercises 37 - 40. Please note that in the notation below we are using the ellipsis, ..., to denote
that the list does not end, but rather, continues to follow the established pattern indefinitely. For
the relations in Exercises 37 and 38, give two examples of points which belong to the relation and
two points which do not belong to the relation.

37. {(z,y) |z is an odd integer, and y is an even integer.}
38. {(z,1) |« is an irrational number }
39. {(1,0),(2,1),(4,2),(8,3),(16,4), (32,5),...}

{0 (23,9), (=2,4), (=1,1),(0,0), (1, 1), (2,4), (3,9), ...}

For each equation given in Exercises 41 - 52:

40

e Find the z- and y-intercept(s) of the graph, if any exist.

e Follow the procedure in Example 1.2.3 to create a table of sample points on the graph of the
equation.

e Plot the sample points and create a rough sketch of the graph of the equation.

o Test for symmetry. If the equation appears to fail any of the symmetry tests, find a point on
the graph of the equation whose reflection fails to be on the graph as was done at the end of
Example 1.2.4


http://www.ostts.org/resourcedisplay.php?objid=158
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For help with these exercises, click on one of more of the resources below:

e Finding intercepts and graphing

e Graphing equations by plotting points

e Testing an equation to see if its graph possesses symmetry

41, y=a>+1 42, y=x?—2x —8
43. y =23 —x 44.y:§—3x

45. y=+x —2 46. y =2z +4 -2

47. 3z —y =7 48. 3z — 2y =10
49. (v +2)2 +y> =16 50. 22 —y? =1
51. 4y?® — 922 = 36 52. iy = —4

The procedures which we have outlined in the Examples of this section and used in Exercises 41 - 52
all rely on the fact that the equations were “well-behaved”. Not everything in Mathematics is quite
so tame, as the following equations will show you. Discuss with your classmates how you might
approach graphing the equations given in Exercises 53 - 56. What difficulties arise when trying
to apply the various tests and procedures given in this section? For more information, including
pictures of the curves, each curve name is a link to its page at www.wikipedia.org. For a much
longer list of fascinating curves, click here.

53. 2% + 43 — 3xy = 0 Folium of Descartes 54. z* = 22 + y?> Kampyle of Eudoxus

55. y% = 23 4 322 Tschirnhausen cubic 56. (22 + %)% = 2% +y* Crooked egg

57. With the help of your classmates, find examples of equations whose graphs possess

e symmetry about the z-axis only
e symmetry about the y-axis only
e symmetry about the origin only

e symmetry about the x-axis, y-axis, and origin

Can you find an example of an equation whose graph possesses exactly two of the symmetries
listed above? Why or why not?


http://www.ostts.org/resourcedisplay.php?objid=160
http://www.ostts.org/resourcedisplay.php?objid=162
http://www.ostts.org/resourcedisplay.php?objid=163
http://en.wikipedia.org/wiki/List_of_curves
http://en.wikipedia.org/wiki/Folium_of_descartes
http://en.wikipedia.org/wiki/Kampyle_of_Eudoxus
http://en.wikipedia.org/wiki/Tschirnhausen_cubic
http://en.wikipedia.org/wiki/Crooked_egg_curve
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Checkpoint Quiz 1.2

1. Sketch the following relations:

3,2),(—1,0),(0,-2),(1,3)}

(a) {(=
(b) {(n,?) :n:jzl,j:Q,j:S)}

)
b)
()
(d)
(e)

2. Describe the following relations using the roster method.

Y Y

N W
| 4
t t

H
)

Ny
8

—4 -3 -2 -1 1 2 3
—le =2+

R R AR
NS
|
1
|
|
|
Y

(a) The graph of relation A
(b) The graph of relation B

3. Consider the equation: (z — 1) — 3% =25

e Find the z- and y-intercept(s) of the graph, if any exist.
e Create a table of sample points on the graph of the equation.
e Plot the sample points and create a rough sketch of the graph of the equation.

e Test for symmetry. If the equation appears to fail any of the symmetry tests, find a
point on the graph of the equation whose reflection fails to be on the graph.

For worked out solutions to this quiz, click the links below:

e Quiz Solution Part 1

e Quiz Solution Part 2

e Quiz Solution Part 3

e Quiz Solution Part 4



http://youtu.be/W3dHCLCSxVI
http://youtu.be/e24HJCNITk8
http://youtu.be/gnlFBnTOcFg
http://youtu.be/qM0Ark6BKfY
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1.2.3 ANSWERS

8
4+
° 14— °
| Py | | Py |
t L t t A t
™ AN — — [a\] [2e)
° .-_I_.f ! _
[ 2o}
|
8
) + ™M
o +
. -+
s s s s s s s s s
t t t t t t t t t
S 0 - © 0 F M N -
® +—
|
[ + N
|
Y + ™M
|

6+

51
44

34

21

14

31

24

14

o2+

31

41

1237

91

st

71

64

51

44

31

21

1+ @

4

e 3+

21

14

-2 -1
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21

54
44
34
24
1

11

921

_31

10.

31

84
74
64
54
44
31
24
o 14

12.

11.

31

2l

14

44

3l

21

31
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14.

13.

-4 -3 -2 -1

3 4

1

—4 -3 -2 -1

15.

8

17.

Y

19.

-2 —1
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21. A= {(_47 _1)7 (_27 1)7 (073)7 (174)} 22. B= {(.’E,g) ‘!E 2 _3}
23. C=A{(2,y)|y> -3} 24. D={(-2,y)| —4<y <3}
25. E={(z,2) | —4 <2 <3} 26. F={(x,y)|y >0}
27. G ={(x,y) |z > -2} 28. H={(z,y) | —3<z<2}
29. I ={(z,y)|x >0,y >0} 30. J={(z,y)| —4<z<5b, -3<y<2}
31. 32.
y y
3 3
2 2
1 1
-3 -2 —1 T :1 2 3z
—~1 -1
) —2
-3 -3
The line x = —2 The line z = 3
33. 34.
y y

3 -9 1 1 2 3 @
11

14 D)
—t—t ——t— =371
-3 -2 -1 1 2 3 'z
The line y = 3 The line y = —2
35. 36.
N Yy
31 3
2 2
1 14
-3 -2 -1 1 2 3 T3 -2 1 1 2 3 =
-2 -2
-31 -3
Y

The line x = 0 is the y-axis The line y = 0 is the z-axis
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41, y=2>+1

The graph has no x-intercepts

y-intercept: (0,1)

zlly| (z,y)
2| 5] (~2,5)
12 (-1,2)
0l 1] (0,1)
1] 2] (1,2
2|5 (2,5)

The graph is not symmetric about the
x-axis (e.g. (2,5) is on the graph but
(2,—5) is not)

The graph is symmetric about the y-axis

The graph is not symmetric about the
origin (e.g. (2,5) is on the graph but
(—2,—5) is not)

42, y=x?—2x —8

z-intercepts: (4,0), (—2,0)

y-intercept: (0, —8)

vy | (vy)
=3 7| (=3,7)
2 o] (=20
1 =5 (=1,-5)
0 -8 (0,—-8)
1
2
3
4
5

The graph is not symmetric about the
x-axis (e.g. (—3,7) is on the graph but
(—3,—7) is not)

The graph is not symmetric about the
y-axis (e.g. (—3,7) is on the graph but
(3,7) is not)

The graph is not symmetric about the
origin (e.g. (—3,7) is on the graph but
(3,—7) is not)

39



40

43. y =23 —x

x-intercepts: (—1,0),(0,0),(1,0)

y-intercept: (0,0)

zl|ly | (=9
-2 | =6 | (—2,—6)
(_170)
(0,0)
(1,0)
(2,6)

The graph is not symmetric about the
x-axis. (e.g. (2,6) is on the graph but
(2, —6) is not)

The graph is not symmetric about the
y-axis. (e.g. (2,6) is on the graph but
(—2,6) is not)

The graph is symmetric about the origin.

RELATIONS AND FUNCTIONS

4. y="2 — 3z

x-intercepts: (i2\/§, O) ,(0,0)

y-intercept: (0,0)

r| y (z,9)

—4 | -4 | (~4,-4)
=30 | (=39
—2| 4 | (=2,
L)
0
1

The graph is not symmetric about the
x-axis (e.g. (—4,—4) is on the graph but
(—4,4) is not)

The graph is not symmetric about the
y-axis (e.g. (—4,—4) is on the graph but
(4, —4) is not)

The graph is symmetric about the origin
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45. y=+x —2 46. y =2z +4 -2
x-intercept: (2,0) x-intercept: (—3,0)
The graph has no y-intercepts y-intercept: (0,2)
z|ly| (29 x y (z,y)
2001 (2,0 4| 2 (—4, —2)
31] 3,1 -3 0 (—3,0)
62| (6,2 -2 2v2-2|(-2,v2-2)
113 ](11,3) —1|2v3—2|(-2,V3-2)
y 0 2 (0,2)
1] 2v5—2](-2,v5-2)
y
IR T S R R L z/
The graph is not symmetric about the : / -
z-axis (e.g. (3,1) is on the graph but _4/({”_2_11-- e
—24

(3,—1) is not)

—34

The graph is not symmetric about the
y-axis (e.g. (3,1) is on the graph but The graph is not symmetric about the
(—3,1) is not) z-axis (e.g. (—4,—2) is on the graph but

The graph is not symmetric about the (—4,2) is not)

origin (e.g. (3,1) is on the graph but The graph is not symmetric about the
(—3,—1) is not) y-axis (e.g. (—4,—2) is on the graph but
(4, —2) is not)

The graph is not symmetric about the
origin (e.g. (—4,—2) is on the graph but
(4,2) is not)
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47. 3z —y =17 48. 3x — 2y =10

Re-write as: y =3z — 7.

z-intercept: (Z,0)

y-intercept: (0,—7)

| y (z,y)
—2|| =13 | (=2,-13)
~11| =10 | (=1,-10)

ol =7 [ (0,-7
1 =4 @,-9
2| -1 | (2,-1)
3 2 (3,2)

The graph is not symmetric about the
z-axis (e.g. (3,2) is on the graph but
(3,—2) is not)

The graph is not symmetric about the
y-axis (e.g. (3,2) is on the graph but
(—3,2) is not)

The graph is not symmetric about the

origin (e.g. (3,2) is on the graph but
(—3,—2) is not)

3x—10

Re-write as: y = =55

z-intercepts: (%, 0)

y-intercept: (0,—5)

|y (z,y)
o =8 | (—2,-8)
U F[CLB)

0l =5 | (0,-5)

-5 | (1,-3)

2 —2 | (2,-2

The graph is not symmetric about the
x-axis (e.g. (2,—2) is on the graph but
(2,2) is not)

The graph is not symmetric about the
y-axis (e.g. (2,—2) is on the graph but
(—2,—2) is not)

The graph is not symmetric about the
origin (e.g. (2, —2) is on the graph but
(—2,2) is not)
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49. (z+2)2+y? =16 50. 22 —y? =1
Re-write as y = £1/16 — (z + 2)2. Re-write as: y = £va? — 1.

x-intercepts: (—6,0), (2,0)

y-intercepts: (0,£2v/3) z-intercepts: (—1,0), (1,0)
||y (z,y)
Th h h -i
6 0 (=6,0) e graph has no y-intercepts
—4 || £2v3 | (-4, £2V/3) 2 4 @7)
-2 +4 (=2, +4) T3 V8 | (=3, £V8)
£2v3 | (0,42v3) 2 V3| (-2,£v3)
2] © (2,0) 1 o | (=10
1] o (1,0)
2| £v3 | (2,+V3)
31 £v8| (3,+V8)

The graph is symmetric about the x-axis

The graph is not symmetric about the
y-axis (e.g. (—6,0) is on the graph but The graph is symmetric about the x-axis
(6,0) is not)

The graph is not symmetric about the The graph is symmetric about the y-axis

origin (e.g. (—6,0) is on the graph but
(6,0) is not) The graph is symmetric about the origin
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51. 4y? — 922 = 36

+V 922+36
3 .

Re-write as: y =

The graph has no z-intercepts

y-intercepts: (0,+3)

||y (z,y)
—4 || £3v5 | (-4, +3V5)
—2 || £3v2 | (-2, +3V?2)

+3 (0,£3)
2 || £3v2 | (2,£3Vv2)
+3v5 | (4, +3/5)
Y

The graph is symmetric about the x-axis
The graph is symmetric about the y-axis

The graph is symmetric about the origin
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52. x3y = —4

4
Re-write as: y = ——.
x

The graph has no z-intercepts

The graph has no y-intercepts

z| vy (z,y)
-2 5 | (=2,3)
—1| 4 | (-1,4)
—11| 32 | (—3.32)
2 =32 (3,-32)
1] —4 | (1,-4)
2] =31 (2,—3)

Yy

24

44
-2 -1 .233

—324

The graph is not symmetric about the
z-axis (e.g. (1,—4) is on the graph but
(1,4) is not)

The graph is not symmetric about the
y-axis (e.g. (1,—4) is on the graph but
(—1,—4) is not)

The graph is symmetric about the origin



