Mathh 72

C.\/L&Pkr lo Overview © (oN\C SECH oS

0.\ '?avaba\a awnd Ciecle

0. A Ellipse and \’\yper\oo\q

0 .3 SY%A—CW\S of Nownlinear Eaquathions aud
S\fgl,ew\s of Newlineanr Im(c\uaufhes

T chapler, ve have 4 dypes of eﬁualﬁmg P which we need 45
s Nehce alrjﬂbra(c features Flat are ,MPO,,,,QH_;.
- Tdenbfy what shape gees with which type of equatiosn

Varsdoola : hias o ne 9quaxecf vai ab le x> and s A\j VR

oR oy and x L o D

Hyperbola ' tus botth ¥ and ¥, subimeted
one i/\yperbo{d has 4o bvanches

P ok

Cirde and EWpse © bota bave X and YZ/ added , wakiug a rownd Olojed(—,

O —» circles hane dhe same codRdients fov K and Y-
ax 4 a’yl
—7 e/\,L‘\DSe‘; \/\ﬁw'e/ %&‘:m+ cOe-‘;eidew\“g _.C’ov )<7‘ and YL
¢ :
. s A byl ‘
o i \ N .
O (/r(/\oa.gﬁiq a and b are ofden wvitten as Hackons' D)

/D/\ESQ ﬁmu‘ SW ares ca,l\cé (ovuc,g ov conic Sechowns b@cauﬁ&



Circle above, Ellipse below

(one) Hyperbola (with two branches)

Parabola



Math 70: Parabola and Circle

Objectives:
1) Given two points, calculate the coordinates of the midpoint using the midpoint formula

M:(Xﬁxz Yi +Ys

2 2

2) Given two points, calculate the distance between them using the distance formula

j . [Average the X-coordinates, average the y-coordinates.]

D= \/ (x, =%, ) +(y, —v,)* [Pythagorean theorem, solve for c.]

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

b. Review up/down parabolas which are functions y = a(x—h)’ +k or y=ax’ +bx+c
> Vertex (h,k) or h= _b and k = y(h)
a

» a>0 opens up, a<0 opens down
> |a| =1 standard shape,

a| > 1 narrower than standard, a| < 1wider than standard

> 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 parentheses (reversed!)

» Vertex formula k = b (y-coordinate!) and h = x(h)
a

» a>0 opensright, a <0 opens left
> |a| =1 standard shape,

a| > 1 narrower than standard, a| < 1wider than standard

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

4) Graph circles from equations in standard form (x—h)* +(y —k)* = r?, where the center is (h,k) and the
radius is I.
5) Re-write the general form of an equation of a circle ax® +by” +cx+dy +e =0 in standard form using

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



Examples and Practice

1) Calculate the midpoint between (— 4,?) and (3,—%)
) 19 13
2) Calculate the distance between (— 4,;} and (3,—?j

3) Find the vertex, direction, axis of symmetry of y = —%(X - 3)2 -4
4) Sketch graph of x =y*
1 2
5) Sketch graph of x = —E(y ~1)7 -4
6) Use x=2y* +4y+5.

a. Find the vertex.
b. Rewrite the equation in the form x =a(y—k)* +h

7) Sketch graph of (x +3)* +(y —1)° =25
8) Sketch graph of (x—1)* +y> =9
9) Find the center and radius of X* +y* +4Xx—-8y—-16=0

10) Find the center and radius of 2x* + 2y’ —% =0

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

12)Use Xx=y> +6y+2
a. Find the x-intercept
b. Find the y-intercept.
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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) -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.
Mt =+/x and V2 =—Jx

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

o

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 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=k.

Notice that the y-cogfficient of the-vettex, k, is-inside the parentheses, next to the y variable.

If a>0, the parabola opens in the posmve x-direction, to the right.
If a<0, the parabola-opens:in the pegative x-direction, to the left.

7) Find the vertex of x=(y+2)" Does this parabola.openleft or right? = - . % -
8) Find the equation of the axis of symmetry.

: "./- f PR T N
, N , = ¥ . 2. AR
£

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

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.

b

Step 4: Set up the GC table to begin at the vertex.

N -~
If the parabola opens left, you'll use the key to move through the table.

If the p‘arabola opens right, use @ to move through the taﬁle“,‘ T R T t

et
Use the GC table to fill in this chart: D S TR
x-value | y, =21./x y2=_2_,\/; ’ TV G
0 R
1
4 x
9

L8 s et R,
CRl ¥ P ~ 4

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 anly to current Southwestern College instructors and students.

LA




Rev 8-8-13

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) for its 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, =| 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.

o aooE

15)  Graph x=5(y~2)° -4

_______________

RIS S,

.........

Shortcut: The ordered pairs (x,y) that satisfy y =—5(x - 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

o swapping x fory and y for x. If this shortcut doesn’t make sense to you, don't use it.

Copyright 2014 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.

00T

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

__________________

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

____________

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, solutions, page 6

~~1) y=%vJx
2) y=2++x
3) y=2_+_\/§ ory=2i1/-‘55_f—
\3 4
4) y=2% x;4 ory=2i———%i—)—
[x- J=5(x+4
5) y=2+ x+54 or y=2% x5 4 ory=2i—————(5x+ )

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

8) y=2
THBLE SETUR
TblStart=8
aTbhl=1
Indent: [EER Ask
— Derpend: [FEMEx Ask
9) y=2%+x, y,=2+Jx y,=2-x cont
A Y Ye

| z

i 3 i

2 3.uiyz | EBEPE

3 37321 | .z679E

iy iy 0

£ 42361 | -.2361
(6| uhbes | -yhes
#“=H
x-value )’1=2+~/; )’z=2—~/;
0 2 2
1 3 1
4 4 0
9 5 -1

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

12) y

13) y=24% \/;ory 2+— y,—2+( VY, =2— \['
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