Precalculus

on 8.2: Welcome to Conics Neighborhood (Parabolas)

o

Unit 8 Notes

irlifolgpara City, the most sought after residential area is on Conicopia Drive, located just north of

‘ in htreet and close_ to the !ocal café. In fact, this is exactly what the city developer had in mind
when he zoned out this winding stretch of road. Brooke, Alex, Maria, Pranav, and Jaden own 5 of
the lots in this coveted new neighborhood.
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2. Fill in the table below With distances of each peréon to
the café and Main Street.

Person Distance to Café Distance to Main Street .
, ~ 3. What do you notice about each person
Maria 2 living on Conicopia Drive?
Alex (o (e —The‘\l “VQf ke
('P ® G oL AdstTaance
ranav
Brooke 15 A% +Hhmn ound vvoun <Y
Jaden | 5 \s /
4. Carlos lives 10 blocks west and 6 blocks north of Maria’s house. Does he live on Conicopia Drive? How do you

know?

distance O man = 4 bl\oCks
distana 4o Cofle = Jio=+3" =J—\—o/q + 9

Write an equation for the curve going through Conicopia Drive. (Hint: what shape does it make?) ‘

_ _ g - o
y=ox* - 3 aCl) = a 57 Ys \2)(

2

How many houses are necessary to determine the equation for Conicopia Drive? Explain.

2 houses (Q ()n\\j nakes O W)

Phuong also lives on Conicopia Drive, 3 blocks east of 8™ Street. How far away from Main Street does she live?
Plot Phuong’s location on the map.
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Intro Precalculus

Unit g
8. Let’s look more closely at Alex, Pranav, and Maria’s house. Describe each of their locations with respect to
café.

Maria s D bIOCKsS away
Pranav and  AX are b Ylocks away.

9. Way back in Unit 2, we learned several forms for writing parabolas, but today we’ll look at one more.
Itsy = % x2. What is the “p” value for the parabola that passes through Conicopia Drive?

10. Find each of the following distances in terms of p.

o

Distance (# of blocks)
\_ﬁ\__
Maria to Café

Distance in terms of p
3 P
3 P
Pranav to Café (D 2 P
Alex to Café L() 2 P
Alex to Pranav \ l 4 P

11. Now let’s consider the parabola given by y = % (x — 3)2. Using what you learned above, find the vertex and two‘l
other points on this parabola. Then graph the parabola.

Maria to Main Street

Vertex: (3 ! O) P =5H

\Jp

e ;\
Two additional points:

7.%) (13,5) M

ALZD

pifeeV k7

A Parabola is the set of points €npu diStant

from its _di(0(ATi X and focus,
P is called the Focal Length and is the _AsStance,

from the vertex to the directrix and focus,
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Unit 8 Notes
; 1
Vertical Parabolas = —(x — h)2 _ )2 = —
y=gx-m?+k OR (x—h)"=4p0 k)
: @ A 74 Vertex: (Y\) =)
| (EFocu: (ny et p) OR (o l=e)
: Axis of Symmetry: Y. — \n
- : 5 (J)Directrix: \.,J‘—"— AP oY L’) = R'P
i fe) }
Fe Opens Up: (0 70
v ¢ Opens Down: > < 0
U 1 A . P
; ! Domain: (’ w00 ) ( ’)
Range: (K;M) oY =00, K
Examples: \/)7/ K
1. Giveny = -;-(x — 2)% — 5, identify the following: 1
. Vertex: (2,75 -
a. Vertex ( \ ) g = £} P
b. Focus: (2 '3> = o} I /
_ \
c. Directrix: Y — -1 . Y ;
- N
d. Domain: K—P’
k ‘, e. Range:ﬂ = N >
| f.  Graph the parabola. 1 -——
2. Write the equation of a parabola with a focg.s at (—3,4) and a directrix aty = 6.
\):___\_()(-\'3/) + %5 P:.\
3. Consider the function (x — 2)2 = 4(y + 1). Find the focus and directrix (Hint: what is “p”?)
A=4P Focus: (2,0) et
p=! '

vewdex i (¢71)

Direchriv: Y=-2 SEaEsafiol

4. Write the parabola in standard form, then graph. State the vertex, focal length, and the equation of the

directrix. x? + 4x +/By = +8

(xarz\l-k\’lu):: Vo
¢ '2y= —(x+2) +

3(1-+qx+j\__ x \Q_\;)—_ S+ _ﬂ_ Vertex: L"L, \ )
Focal Length (p): £
A LA N~ , Directrix: ) = 4
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2 __
Horizontal Parabolas x = # (y—-k)>*+h OR (y-—-k)#= 4p(x — h

Vertex: (h ) \’4> ‘
Focus: (h-}*P ) K)

Axis of Symmetry: M = K

Directrix: X = s B %

Opens Right: p 70

Opens Left: P <O

Domain: [, 00) 61 (0, W]

Range: (,,00 Y )
Examples:
5.Gme=%@—3F—LMmMﬁM&MM%: 1
4
a. Vertex: ("1(5) 19 = P 7
b. Focuszg'}-l%) \P:3>
c. Directrix: Y = ”4 \

d. Domain: E\ >°03 A8 y\7/ =

e. Range: (’00500) Ovr TP\. - ,, @'
f.  Graph .

v $’
6. Write the equation of a parabola with a focus at (3,—2) and a directrix at x = 7. n -
» ?
p== W= '—(\4-\4) + 5
“d4p 7
N (5,72 N —( +2)1+5 g
g ~

7. Write the equation in standard form and find the vertex, focus, and directrix: y2-8y + 20x — 24 = 0. .
- y*-ey+ll woox-af =0+ le L ony o 40- (y-u)
RIS @) | 20 A0 30

2 Cy-uyT+aox-au=lb_tT_ 3

8. Which of the following parabolas is not equivalent to the rest?
a x=2(y-3)%+4 |
b. y2—6y—2x+17=0 w

2x+4 = (y—3)2
9 2x—8=(y—3)2
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