Examples 6 in Parabolas

Copyright © 2018 by Seong Ryeol Kim. All rights reserved

Click this to start.



Examples 6

Examples 6

Construct the graphs of the equations as follows.

0. y=\/;,y=—\/;,y=\/—x, andy = —/—X

1. yzx/ﬂ,y:\/Zx—l,y:\/%, andyz,/g—l

2. 2y=+/x,2y-1=+/x, %:\/; and %—1=«/§

3. 2y-1=+2x-1,and 3-1=—/%-1

4. y=,|x|,andy=4/| x-1]

5 Xx=—y|yl,and x=/| y-1|



Suggestions or Solutions
To the Problem in the Example 0

Graph the equations as follows. y = JX, y= ~Jx, y=+/=X, andy = —/-X.

Supposefirst,Aisyzﬁ, B isy=—\/§, Cisy=+-X, and D isy=—/-x.

Then, since what’s inside the square root sign is > 0, we can say that

in the equations A and B, we get x > 0.
In the equations C and D, we get -x > 0 = x < 0.

Next, a square root of a number is > 0, and thus, we get

A:y>0, B:y<0, C:y>0, and D:y<0.

Next, squaring both sides of each equation, we can remove the square root sign. Then,
A y=+/x= x=y2
y=—J/x = x=y2

B:
C: y=v-x=y?’=—x=> x=-Y°
D:

y=—v-X=y’=—x=x=-y°
Thus, we get
A: x=y*forx>0andy 0. B: x=y’forx>0andy<0.
C: x=-y*forx<0andy=>0. D: x=-y*forx<0andy<0.

Each of the equations above is a half of a parabola, where the axis of symmetry is
perpendicular to the y-axis, and the vertex is at the origin.

Each of A and B is a half of a parabola concave-right.

Each of C and D is a half of a parabola concave-left.

Each of A and C is an upper half of a parabola.

Each of B and D is a lower half of a parabola.
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Suggestions or Solutions
To the Problem in the Example 1

Graph the equations as follows. y =+/2x,y=+2x-1,y = \ﬁ andy = 1/%—1.

Supposefirst,Aisy=\/ﬂ, Bisy=+2x-1, Cisy=\/z, andDisy=,/§—1.

Then, what’s inside the square root sign is > 0, so we get

A 2x>0=>x2>0, B: 2x—120:>x2%.
C:

ro|x

>0= x2>0, D: 2-1>20=x2>2,

ro|x

Next, squaring both sides of each equation, we can remove the square root sign. Then,
y=+v2x = y2=2x:>x=%y2_

y=v2x-1= y?=2x-1=2x=y’+1=> x=%y2+ ,
y= 5=y == x=2y%

y=\3-1=y'=3-1=5=y +1=x=2y"+2.

N[

o o w >

And also, a square root of a number is>0. So we get
. 2

A: x=%y“forx>0andy=>0.
. 2

B: x=%y"+3forx>%andy=>0.

C: x=2y*forx>0andy>0.
D: x=2y*+2forx>2andy>0.

Each of the equations above is a half of a parabola that has an axis of symmetry
perpendicular to the y-axis, and is concave-right.

Each of A and C is a half of a parabola where the vertex is at the origin.
B is a half of a parabola where the vertex is at (%, 0).

D is a half of a parabola where the vertex is at (2, 0).
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Suggestions or Solutions
To the Problem in the Example 2

Graph the equations as follows. 2y =+/x, 2y -1=+/x, 2=+/x, and ¥-1="/x.

Suppose first, Ais2y =v/x, Bis2y-1=+/x, Cist=+x, and DisY-1=x.

Then, what’s inside the square root sign is > 0, so we get x > 0.
Besides, a square root of a number is > 0, so we get

A 2y>20=y=>0. B: 2y-120=>y2>1.

C: £20=y20. D: $-120=>y2>2.

Next, squaring both sides of each equation, we can remove the square root sign.
A 2y=+x=4y?=x.

2y—1=+/x = (2y-1)% = x.

x> Lx

B:
C.
D: Y-1=Vx= (-1 =x

Thus, we get

A: x=4y?forx>0andy>0.

B: x=(2y-1)*=4(y-31)’ forx>0andy>1.
C: x=y72forx20andy20.
D:

x=(3-1)’=1(y-2)*forx=0andy=>2.

Each of the above is a half of a parabola that has an axis of symmetry perpendicular to
the y-axis, and is concave-right.

Each of A and C is a half of a parabola where the vertex is at the origin.
B is a half of a parabola where the vertex is at (0,1 ).

D is a half of a parabola where the vertex is at (0, 2).



Examples 6

Fig. 0

Fig. 1

Fig. 2

1=k
\\




Suggestions or Solutions
To the Problem in the Example 3

Graph the equations as follows. 2y —1=+/2x-1,and ¥ -1=—/%-1.

To begin with, suppose Ais2y—-1=+2x-1,and B is%—1= —> -1
Then, what’s inside the square root sign is > 0, and thus, we get

A 2x-1>0= xz%,and B: 3-120=>x2>2.

Besides, a square root of a number is > 0, so we get:
A 2y-120=>y>1.

B: %—13 0 = y <2 due to the minus sign in front of the root sign.

Next, squaring both sides of each equation, we can remove the square root sign.

A: 2y-1=42x-1=(2y-1)’=2x-1= x=1(2y-1)*+1=2(y-1)*+3

2
=>X=2(y-3) +3.

. 2 2 2
B: J-1=—3-1=(EF-1)" =%-1=>x=2(Z-1)"+2=1(y-2)"+2

=>x=23(y-2)*+2.

Thus, we have

A: x=2(y-1)’+1 forx>1 andy>1.

B: x=24(y-2)*+2forx>2andy<2.

Each of the above is a half of a parabola that has an axis of symmetry perpendicular to
the y-axis, and is concave-right.

A is an upper half of a parabola where the vertex is at (% ,%).

B is a lower half of a parabola where the vertex is at (2, 2).
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Suggestions or Solutions
To the Problem in the Example 4

Graph the equations as follows. y = /| x|, and y = /| x—1].

To begin with, what’s inside the square root sign is an absolute value, and thus, is > 0.

Thus, x can be any real number in both A and B.

Next, suppose Aisy =./| x|,and Bisy=./| x—1].

Then, since a square root of a number is> 0, we gety > 0 in both A and B.

Next, squaring both sides of each equation, we can remove the square root sign.

Al y=\x|=y = x|
B: y=4|x-1|=y*=|x-1].

Let’s now, begin with A. We know x can be any real number, but y > 0 only. So we get

x =y*forx>0andy 0.

x = -y* for x <0andy > 0.

Each of the above is an upper half of a parabola where the vertex is at the origin.
The first of the above is concave-right, but the second is concave-left.
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Next, let’s move on to B.

We have y =/| x—1| = y* = [x - 1].

We know that x can be any real number, buty >0 only.

Besides, removing the absolute sign, we wan to consider two cases as follows.

Xx—-1>0,andx-1<0.

So we get

X-120=>x21=>x-1=y*forx>1andy0.

X-1<0=>x<1l=-(x-1)=y*=>x-1=-y*forx<1landy>0.

Each of the above is an upper half of a parabola where the vertex is at (1, 0).

The first of the above is concave-right, but the second is concave-left.

Fig. 1

Ya y=yIx-1]
2

11



12

Suggestions or Solutions
To the Problem in the Example 5

Graph the equations as follows. x =—/| y|,and x = /] y—1|.

To begin with, what’s inside the square root sign is an absolute value, and thus, is > 0.
Thus, y can be any real number in both A and B.

Next, suppose A is X =—,/| y|,and Bisx =4/] y—1]|.

Then, since a square root of a number is > 0, we get x>0 in B, but we get x <0 in A due
to the minus sign in front of the root sign.

Next, squaring both sides of each equation, we can remove the square root sign.

Ax=—Jly|=x=]y,and B:x=|y-1|=x*=|y - 1].

Let’s now, begin with A. We know y can be any real number, but x < 0 only. So we get

y=x*forx<0andy>0. y=-x*forx<0andy<O0.

Each of the equations above is a left half of a parabola where the vertex is at the origin.
The first of the above is concave-up, but the second is concave-down.
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Next, let’s move on to B.
We have B: x=,/| y—1| = x*=|y - 1.

We know that y can be any real number, but x > 0 only.
Besides, removing the absolute sign, we wan to consider two cases as follows.

y—-1>0,andy-1<0.

So we get

y-1>0=>y>1=y-1=xfory>1andx>0.

y-1<0=y<l=-(y-1)=x*=>y-1=-x*fory<1landx=>0.

Each of the above is a right half of a parabola where the vertex is at (0, 1).

The first of the above is concave-up, but the second is concave-down.
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