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symmetric to the x-axis, y-axis and origin

not symmetric to x-axis, y-axis, or origin

symmetric to the y-axis

symmetric to the y-axis

Symmetric to the x-axis

symmetric to the x-axis, y-axis, and origin

not symmetric to x-axis, y-axis, or origin

not symmetric to x-axis, y-axis, or origin

symmetric to the y-axis
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symmetric to the origin

symmetric to the x-axis
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Section 2.2  Graphs of Equations

y=x"- Jx
0=0"-J0 1=1*- /1 0=(-1"-J1
0=0 110 0t1-J-1

(O, 0) ison the graph of the equation.

y=x*- 2Jx
0=0°- 240 1=1- 241 -1=2-24J1
0=0 1t -1 -1=-1

(0, 0) and (1, —1) are on the graph of the equation.

y'=x*+9
F=0%+9 0°=3+9 0°=(-3°+9
9=9 0118 0118

(O, 3) ison the graph of the equation.

y = x+1
2°=1+1 1*=0+1 0°=-1+1
81 2 1=1 0=0

(0, 1) and (-1, 0) are on the graph of the equation.

X2+y2:4
02+22:4 (_2)2+22:4 Ji2+ﬁ2:4

4=4 814 4=1

(0, 2) and (Ji 2 ) are on the graph of the equation.

X+ 4y =4
02 +4x2 =4 22+4x0P = 4 22+4(3) =4
4=4 4=1 51 4
(0, 1) and (2, 0) are on the graph of the equation.

X' =y
y -intercept: L&t=0, theny=0 (0,0)
X -intercept: Lgt=0, thenx=0 (0,0)
Test for symmetry:

x-axis: Replacey by - ysox? = -y, whichisnot equivalent to x* = y.
y-axis: Replag®y - xso(-x)*=yorx* =y, whichisequivaenttox’=y.
Origin: Replacex by - x andyby - yso(-x)*=-yor X’ = -y,

which is not equivalent to x> = .
Therefore, the graph is symmetric with respect to the y-axis
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31.

32.

33.

2

y =X
y-intercept. Lek=0, theny=0 (0,0)
x-intercept: Lgt=0, thenx=10 (0,0)

Test for symmetry:
x-axis: Replacey by - yso (-y)*=xory?=x
which is equivalent to y* = x.
y-axis: Replacex by - xsoy” = -x ,
which is not equivalent toy? = x.
2

Origin: Replacex by - x andyby - yso (-y) =-xory* = -x,

which is not equivalent toy? = x.
Therefore, the graph is symmetric with respect to the x-axis.

y =3x
y -intercept: L&t=0, theny=0 (0,0)
X -intercept: Lgt=0, thenx=0 (0,0)

Test for symmetry:
Xx-axis: Replacey by - yso - y =3x, which isnot equivalent to y = 3x

y-axis: Replagby - xsoy=3(-x)ory=-3x
which is not equivalent toy = 3x.
Origin: Replaceby - x andy by - yso - y=3(-x) or y = 3X,

which isequivalent to y = 3x.
Therefore, the graph is symmetric with respect to the origin.

y =-5X
y-intercept: Lek=0, theny=0 (0,0)
x-intercept: Lgt=0, thenx=0 (0,0)

Test for symmetry:
X-axis: Replacey by - yso - y =-5x ory=5x,

which isnot equivalent toy = -5x.
y-axis: Replacex by - xsoy =-5(- x) ory =5Xx,
which is not equivalent to y = -5x.
Origin: Replaceby - x andy by - yso - y=-5(- x) ory = -5,
which isequivalent toy=- 5x.
Therefore, the graph is symmetric with respect to the origin.

x?+y-9=0

y-intercept Let x=0, then y=9 (0,9
x-intercept Lety=0,then x=+3 (- 3,0)(3,0)
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Section 2.2  Graphs of Equations
Test for symmetry:
x-axis: Replacey by - ysox*+(-y)- 9=0o0r x*>- y- 9=0,
which is not equivalent to x> + y- 9 =0.
y-axis: Replacex by - xso (-x)*+y- 9=00r x?+y- 9=0,
which is equivaent tox® +y- 9=0.
Origin: Replacex by - x andyby - yso (-x)°+(-y)-9=00rx*- y-9=0,
which is not equivalent tox? +y - 9=0.
Therefore, the graph is symmetric with respect to the y-axis.
34. y®- x-4=0
y-intercept Let x=0,then y=+2  (0,2),(0,- 2)

x-intercept Lety=0,then x=-4 (-4,0
Test for symmetry:

x-axis: Replacey by - yso (-y)*- x- 4=00ry?- x- 4=0,
whichisequivalent toy?- x- 4=0.
y-axis:Replacex by - xsoy?- (-x)- 4=00r y*+x- 4=0,
which is not equivalent toy*- x- 4 =0.
Replacex by - x andyby - yso(-y)*- (-x)- 4=0o0r y*+x- 4=0,

which is not equivalent toy?- x- 4=0
Therefore, the graph is symmetric with respect to the x-axis.

Origin:

35, Ox?+4y’ =36
y-intercept Let x=0,then y=+3  (0,- 3)(0,3)

Xx-intercept Lety=0,then x=1+2 (-2,0),(2,0)
Test for symmetry:

x-axis: Replacey by - yso9x® +4(-y)* =36 or 9x* + 4y* = 36,
which is equivalent to 9x° +4y* = 36.
y-axis: Replacex by - xs09(- X)*+ 4y’ =36 or 9x” +4y* = 36,
whichisequivaent to 9 x> + 4y? = 36.
Origin:  Replacex by - x andy by - yso9(- x)2+ 4(- y)2 =36 or 9x* + 4y? =36,
which isequivalent to 9 x*+ 4y* =36.
Therefore, the graph is symmetric with respect to the x-axis, the y-axis and the origin.
36. Ax’+y =4
y-intercept Let x=0,then y=+2  (0- 2),(0,2)
X-intercept Lety=0,then x=%1  (-10y10
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37.

38.

Test for symmetry:
x-axis: Replacey by - yso4x® +(-y)* =4 or &%+ y* =4,
which isequivaent to 4 xX* +y*= 4.
y-axis: Replacex by - xs04(- x)°+y2 =4 or &%+ y? =4,
which isequivalentto 4x° +y*= 4.
Origin: Replacex by - x andy by - yso 4(-x)*+(-y)’ =4or4x*+y* =4,
which isequivalent to 4x* + y? = 4.

Therefore, the graph is symmetric with respect to the x-axis, the y-axis and the origin.

y=x>- 27
y -intercept: L&t=0, theny=0°%- 27
y=-27 (0,- 27)
x -intercept: Lgt=0, then 8 x°- 27
x® =27
x=3 (3,0)
Test for symmetry:
x-axis: Replacey by - yso - y =x°- 27, which isnot
equivalent to y = x3- 27.
y-axis: Replacex by - xsoy={ x)°-27ory=-x*- 27,
which is not equivalent to y = x*- 27.
Origin: Replacex by - x andyby - yso - y=¢ X)®-27or

y = x>+ 27, which is not equivalent toy = x° - 27.
Therefore, the graph is not symmetric to the x-axis, the y-axis, or the origin.

y=x"-1
y-intercept: Lek=0, theny=0"-1
y=-1 ©,-1)
X-intercept: Lgt=0, then0=x*-1
x*=1
x=%1 @ 0),(-10)
Test for symmetry:
x-axis: Replacey by - yso - y=x"-1, whichisnot
equivalentto y =x*- 1.
y-axis: Replacex by - xsoy = ¢ x)*- lary =x*- 1,
whichisequivalentto y = x*- 1.
Origin:  Replacex by - x andy by - yso - y=¢ x)*- 1or

- y=x*-1,whichisnot equivalenttoy = x*- 1.
Therefore, the graph is symmetric with respect to the y-axis.
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40.

41.

Section 2.2  Graphs of Equations

y=x-3x-4
y -intercept: L&t=0, theny =0%- 3(0) - 4
y=-4 0,- 4)
X -intercept: Lgt=0, then 8 x°- 3x- 4
(x-4)(x+1) =0
x=4 x=-1 (4,0)(-1,0)
Test for symmetry:
x-axis: Replacey by - yso - y =x*- 3x- 4, whichisnot
equivaentto y= x*- 3x- 4.
y-axis: Replag®y - xsoy =(-x)*- 3(-X)- 4ory=x"+3x- 4,
which is not equivalent to y = x* - 3x - 4.
Origin: Replaceby - x andy by - yso - y=(-x)?- 3(-X)- 4or
y=-X- 3x+4, whichisnot equivalentto y = X’ - 3x- 4.
Therefore, the graph is not symmetric to the x-axis, the y-axis, or the origin.

y=x +4
y-intercept: Lek =0, theny=0°+4
y=4 ©, 4)
X-intercept: Lgt=0, then0=x" +4
x?=-4
no solution - nox-intercept

Test for symmetry:
x-axis: Replacey by - yso - y =x°+ 4, which isnot
equivalent to y= x*+ 4.
y-axis: Replagdy - xsoy=(-x)’+4ory=x°+4,
which isequivaent to y=x*+ 4.
Origin: Replacex by - x andyby - yso - y=(- X)>+4or

y=-x"- 4, whichisnot equivalent to y = x* +4.
Therefore, the graph is symmetric with respect to the y-axis.

. 3X
Y= +a
y-intercept Let x=0, then y= 0

0+4

y=0 (0,0)

3X
X%+ 4
3Xx=0® x=0 (0,0)

x-intercept Lety=0,then0=
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Chapter 2 Graphs

Test for symmetry:

X-axis: Replacey by - y so -y:%,whichisnot
X°+

. _3X
equivalenttoy = vk
' - X) - 3X
-axis: Replacex by - xso =3(— ory = —m——,
L . 3X
which is not equwalenttoy:m.
Origin: Replaceby - x andy by - y so -y:(_)% or
-X) +

3X o _ B
y= m whichisequivalenttoy = vewt
Therefore, the graph is symmetric with respect to the origin.

_X*- 4
42. YT on

y-intercept Let x=0, then y= 34

undefined ® no vy - intercept
X -intercept Lety=0, then @:XZZ—'X4® x%- 4=0
x=+2  (-20),(20)
Test for symmetry:
X-axis: Replacey by - y so -y:%,whichisnot

2

equivalenttoy = - .
2X

()4, X
ory=——momH
2(- x) -2X

y-axis: Replacex by - xsoy =

Lo . _x2- 4
which isnot equivalent toy = PV
X
. (%’ -4
Origin: Replaceby - x andy by - yso y = 29 or

2 2

y =X—_4, whichisequivalenttoy = X2
2X 2X

Therefore, the graph is symmetric with respect to the origin.
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Section 2.2  Graphs of Equations

y==—

X -9
y-intercept Let x=0, then y= % =0
(0.0)
X -intercept Lety=0,then0= m® -xX =0
x=0  (00)

X3

Test for symmetry:

_y3
x-axis: Replacey by - y so -yzxz—xg,whichisnot

3

equivalenttoy = 2_X9

(- x)? 3
y-axis: Replacex by - xsoy = CX) ory= X

(-9 X9
- X3
which isnot equivaent toy =——-.
€q y Z-9
3
Origin: Replaceby - x andy by - y so -y:(i-)—zng or
- X -
x° - x°
=——, wWhichisequivalenttoy = ——.
Yo . Y=o
Therefore, the graph is symmetric with respect to the origin.
oxt+l
44. y= 2)(5
y-intercept Let x=0, then y= %
undefined ® no v - intercept
. x*+1 4
X -intercept Let y=0, then G- =G ® x"+1=0
no solution® no x- intercept
Test for symmetry:
x* +1 x*+1

Xx-axis: Replacey by - y so -y:F,whichisnot equivalenttoy:?.

- 4 4
y-axis: Replacex by - xsoyzﬁ—xus1 ory:X—+51,Whichis
2(-x) - 2X
x*+1

2

not equivalenttoy =
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Chapter 2 Graphs
:_ 14 4
Origin: Replaceby - x andy by - y so y = 2(X )J;l or yzxz;l’
- X -

4
which isequivalent toy = Xz;l.

Therefore, the graph is symmetric with respect to the origin.

45, y=x° 46. x =y*
_,-I 054 ot .
¥ J { -
.-"..-. '][ i iK'} i I
2 - = 1 : | =
A 1 a5 —
47. y =Vx 48. y==
2
1.6 i
1.2
0.5 - _
0.4 s
U 2 3 4 I ; 5
% g
]
49. y=3x+5 50. y=x+4x
2=3a+5 b=2"+4(2) =4+8=12
A=-
a=-
51. 2x+3y=6 52. y=mx+b
2a+3b=6 0=m(2)+b
5=m0)+b ® 5=b
0=2m+5

-2m=5® m:-§
2
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53.
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56.

Section 2.2  Graphs of Equations

B
a

<

I

x

(b) Since VX = | x|, then for al x, thegraphsof y = V> and y =| x| are the same.
(¢ Fory= (,/7()2 the domain of the variable x is x 3 0; for y = x, the domain of the
variable x isall real numbers. Thus, (JT()2 = xonly for x 3 0.

(d Fory= J? the range of thevariable y is y 3 0; for y = X, the range of the
variable y isall real numbers. Also, Jx_2 =xonlyifx3 0.

Answerswill vary

If the equation has x-axis and y-axis symmetry, then we have the following:
X - axis symmetry means (x,y) « (x,-y)
y- axis symmetry means (x.y)« (-x,y)
\(x-y)« (%)
but the third statement is equivalent to origin symmetry.

If the equation has x-axis and origin symmetry, then we have the following:
X - axis symmetry means (x,y)« (x,-Y)

origin symmetry means (x.y)« (- x,- y)
\ (X-y)« (%)
but the third statement is equivalent to y-axis symmetry.

If the equation has y-axis and origin symmetry, then we have the following:
y - axis symmetry means (X, y)« (-X,y)

origin symmetry means (x.y)« (- x,- y)
\ (- X,y) « (— X,- y)
but the third statement is equivalent to x-axis symmetry.

Answerswill vary.
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