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Math 70: Parabola and Circle

—Objectives: ‘
- 1) Given two points, calculate the coordinates of the mxdpomt using the mldpomt formula

M= (xl ';'xZ , B! ;y; ) . [Average the x-coordinates, average they-coordinal}e&]; |

2) Given two points, calculate the distance between them using the distance formula
D= J (x, =x,) +(y, —»,) [Pythagorean theorem, solve for c.} |

3) Graph parabolas
a. Study the equation’s structure first, determine if it’s up/down (chap 8) or leﬁ/nght (chap 10)!

b. Review up/down parabolas which are functions y = a(x —h)* + k or y =ax* +bx+c

> Vertex(hk)orh--———andk y(h) | }

» a>0 opens up, a <0 opens down ‘L
» |a|=1 standard shape,|a] > 1 narrower than standard, |a| <1 wi rthanstandard
» Equation of the axis of symmetry x = h ‘

c. Graph parabolas that open left or right and are not functions x = a(y-#k) +h

» Swap x and y!!! ‘
» Vertex (h,k) with h outside the parentheses, and k inside the qarentheses (reversed!)

N » Vertex formula £ =-— (y-coordmate') and A = x(h) | !

>a>00pensr1ght,a<00pensleﬁ “ f
> |a|=1 standard shape,|a] > 1 narrower than standard, ’al<1w1berthanstandard

» Equation of the axis of symmetry y =k (horizontal! Use the y-coordmate of vertex.)

4) Graph circles from equations in standard form (x - 4)* +(y - k)’ =r? where the ccnter is (h,k) and the

radius is 7. ‘
5) Re-write the general form of an equation of a circle ax® +by* +cx+dy +e = 0m$tandardformusmg

completing the square, twice! } A
6) Given the center and radius, write the equation of a circle in standard form. f !
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Examples and Practice

1

2)

3)
4)
5)

6)

7
8)
9)

Calculate the midpoint between ( -4, 1;—} and (3,— E)

(%)

Calculate the distance between (— 4, %9—J and (3,-1327’-)

Find the vertex, direction, axis of symmetry of y = ——;—(x -3) -4
Sketch graph of x = y°
Sketch graph of x = ——é—(y -1 -4

Use x =2y* +4y+5.
a. Find the vertex. ,
b. Rewrite the equation in the form x = a(y —k)* + A
Sketch graph of (x +3) +(y-1) =25
Skefch graph of (x—1)’ +y*> =9
Find the center and radius of x> + y* +4x -8y —-16=0

10) Find the center and radius of 2x2 + 2> —% =0

11) Write the equation of a circle (in standard form) having center (— 7,3) and radius —i— .

12)Use x=y* +6y+2

a. Find the x-intercept
b. Find the y-intercept.
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10.1.59 Sketch the graph of the equation. If the graph is a parabola, find its vertex. If the graph is a circle,
find its center and radius.
Cx=—4yt+24y
Choose the correct graph below.
A, B, ic. D,
Ay Ay Ay Ay
B " B "3 i A
X X X X
> > > >
-43 .AIQ .ﬂf .Aﬂ?
: { 1 1 I i j :
g ! 1 j o y » i

Select the correct choice below and, if necessary, fill in the answer box(es) to complete your
choice.
@A The graph is a parabola with the vertex located at [

(Type an ordered pair.)
{)B. The graph is a circle with radius [J].

The center is located at .

(Type an ordered pair.)

TS

xX= —4(yr—by + 26
A IR AR EASLY

—2(,

X =z - 4’(\? _—'530_—\'%(0

T\'/?;\/w (26 )'DJ

P

@\mm&v X)Vg' omd O=-4<0O-
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TI-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x

Objectives: Recall the square root property
Practice solving a quadratic equation for y
Graph the two parts of a horizontal parabola
Identify the axis of symmetry and its equation

When solving for a variable or expression that has been squared, recall that there are usually two
solutions. Example: x? =9 can be factored to (x+3)(x—3) =0, giving solutions x =3,-3.

The square root property tells us to use + when we take the square root of both sides of x*> =9.

Solve each of the following equations for y by isolating the square and using the square root
property.

1) x=y° 4) x=5(y-2) -4
2) x=(y-2)

5) x=—5(y—2)2—4
3) x=5(y—2)

When we graph using the GC, we have only the Y= menu, not an X= menu.
So we must have y as a function of x, not y* = an expression in X, or X = an expression in y.
Solve for y first, using algebra. If the square root property was used, write each of the two functions.

6) Graph x =y* on the GC.

Step 1: Solve the equation for y using the square root property;
+x =[y? gives y=+vx.

Step 2: Write as two fuhctions.
»=vJx and y, =—Vx

Step 3: Enter these two functions into the GC Y= menu and graph.

J(evrer]  (zow](6 ]
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TI-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x Page 2

The vertex of a horizontal parabola can be found from the standard form of the equation, just as it
was for a quadratic function. The roles of x and y are reversed.

x.=a(y-k)* +h is the standard form of the equation, and (h k) is the vertex.

The axis of symmetry is a horizontal line through the vertex, with equation y=%.

Notice that the y-coefficient of the-verte, k, is+inside the parentheses, next to the y variable.

If a>0, the paraboia opens in the positive x-direction, to the right.

If.a<0, the parahola-opens in the pegative x-direction, to the left.

7) Find the vertex of ‘x;;g-(y;,z)z Does this parabola.openleft or right? "~ "~ - - I fy

8) Find the equation of the axis of symmetry.

1}'“'{"
4

9) Solve x= (y 2) for its two functlons Make a table on the’ GC for the two funct|ons

-* Ls!

Step 1: Solve the equatlon for y using the square root property; (Use your previous work.)

Step 2: Write as two functions.

Step 3: Enter these two functions into the GC Y= menu and graph.

Step 4: Set up the GC table to begin at the vertex.
If the parabola opens left, you'll use the key to move through the table.

to move through the table.... *&v vt s

Use the GC table to fill in this chart: R LT
x-value | , =2+./x yz=_2—_\/; , ‘ L
0 catow Y

1

4 *

9

L s y o e *
S

) '.. ’ ’ . é D i .
10)  Notice that the x-values provided to you in the previous chart have a pattern. What is it?
Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x Page 3

11)  Find the vertex of x =5(y~2)’ Does this parabola open left or right?

12)  Find the equation of the axis of symmetry of x = 5(y-2)".

13)  Solve x =5(y—2) forits two functions. Make a table on the GC for the two functions.

Step 1: Solve the equation for y using the square root property; (Use your previous work.)

Step 2. Write as two functions.

Step 3. Enter these two functions into the GC Y= menu and graph.

Step 4. Set up the GC table to begin at the vertex.
Use the GC table to fill in this chart:

x-value | y, =1 y, =

0

5

20

45

14) Draw axes and label them with an appropriate scale. Plot the points and graph both of the
curves, to get the horizontal parabola. Sketch the axis of symmetry.

.............................................................

.............................................................

.............................................................
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Ti-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x, page 4

Graph. You may wish to use these steps:

Does this parabola open left or right?

What is the vertex?

What is the equation of the axis of symmetry?

Solve for y, write two functions.

Make a table.

Draw axes and label them with an appropriate scale. Plot the points and graph parabola.
Sketch the axis of symmetry.

~POop T

15)  Graph x=5(y-2) -4

SO VGNNUOV AU SISy SRRPUDUN SN SUR S EUNPU SPNIR SRR S

R S S U 0 SN SO S

Shortcut: The ordered pairs (x,y) that satisfy y = —5(;:—2)2 ~4 can be changed (swap x fory and y
for x) to get ordered pairs that satisfy x=—5(y—2) —4. Because y=-5(x—2)* -4 is already a
function of x, no solving for y is needed. To use this shortcut, skip step d. above, and make a table
of values for y = -5(x—2)* —~4. Then make a second table for graphing x =-5(y—2)* -4 by
swapping x for y and y for x. If this shortcut doesn’'t make sense to you, don’t use it.

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x, page 5

—— Graph. You may wish to use these steps:

Does this parabola open left or right?

What is the vertex?

What is the equation of the axis of symmetry?

Solve for y, write two functions. (Or use the shortcut)

Make a table.

Draw axes and label them with an appropriate scale. Plot the points and graph parabola.

Sketch the axis of symmetry.

"0 ooop

16)  Graph x = -5(y —2)* -4

4444444

_______

......

I

S D T P

................

.............

...............

......
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6
7; V(0,2) a=1>0, opens right.

8) y=2
TABLE SETUP
Thlstart=@
Indrit! IGEE Ask
. Derend: [Nfx Ask
9) y=2_4:\/;,y1=2+\/; y2=2—\/; cont
H 1Y Yz
[ e
i 3 i
H F.uiuz | (EBS7Y
3 3.7321 | .z67HE
iy iy ]
E Y2361 | 2361
B | uuugE | -lykoE
=
x-value | , =24+.x | y,=2-x
0 2 2
1 3 1
4 4 0
9 5 -1

10) The x-values are all perfect squares.
11)  V(0,2)

2

12)

o } +/5x )x }x
13 2+ -{or =2+—; =2+./—, =2 /=
) y 5 y 5 b2 5 Vs 5
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TI-84+ GC 35 ZOOM Square for Circles

Objectives. Graph several semi-circles simultaneously on the GC
Use the VARS menu to refer to another y in the Y= menu and save typing
Use ZOOM Square to make the circles round on the GC screen
Notice the limitation of GC graphs for circles

The VARS button has two menus: VARS and Y-VARS. Y-VARS refers the Y= menu.
If we have defined y, in the Y=menu, and y, is the opposite of y,, we can use the Y-VARS menu

to make y, =-y,

1) What shape is the graph of x* + y> =257

2) Solve x? + y* =25 fory, put these two equations into GC as y, and y,.

(2=
. Move to Y-VARS:. Select Function:. Select y,:

ENTER
. Move to next:

Define y, as y, =~y,

Open VARS:*¥

IE

3) What shape is the graph of y = ~6.25-x* ?

4) Put y=—v6.25~x> as y, in GC.
Ce )25 (=D

5) What shape is the graph of (x+2)’ +(y~2)* =17

ENTER

6) Solve (x+2)" +(y~2)* =1 fory; put these two equations into GC as y, and y,
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7) What shape is the graph of (x-2)° +(y-2)> =17
8) Solve (x-2) +(y—2)* =1 fory; put these two equations into GC as y, and y,

TI-84+ GC 35 ZOOM Square for Circles page 2

Rev 8-8-13

. Which error(s), if any, does this window fix?
Be sure your graph corrects the GC errors.

£ .
B e O

Sketch the graph of all of these semicircles on the same axes. Use what you know about
how the center and radius of a circle appear in its equation. Sketch the axes very lightly. You
5

Graph in a square window:
may wish to use a GC table from x=-5 to x

ZOOM
9) Graph in a standard window: - @ What errors does the GC make?
5

10)
11)
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