CCGPS Analytic Geometry — Parabola Notes Day 3 :
Equations for Parabolas: up/down parabolas: (x —h)* = 4p(y — k) right/left parabolas: (y —k)* = 4p(x —h)
Example 1: Find the equation of a parabola given the vertex at (3, 3) and a focus at (3, 0). Graph the information given:
Since the parabola opens the equation we need to use in standard form is:
g Since the vertex is given we know % and k and can substitute 4 and  into the equation:
We can also find p.
The equation for the parabola is:
Graph the parabola and put in the directrix.
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Example 2: Find the equation for a parabola given a focus at (3, 5) and a directrix at x = - 1. Graph the parabola.

&

Since the parabola opens , the equation we need to use in standard form is:
‘We can use the information given to find 4 and k which is the of the parabola.
Substitute # and k into the equation:

‘We can also find p. The equation for the parabola is:

Graph the parabola and put in the directrix.
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Example 3: Find the equation and graph the parabola that has a vertex at (- 4, - 2) and the directrix x = - 2.
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Example 4: Find the equation of a parabola that opens left or right, has the vertex (4, 1) and contains the point (5, - 1).
' 1) Write the standard form of a left/right opening parabola.

8 2) Substitute in the vertex (h, k).
& 3) Substitute in the given point for x and y. Now solve for p.
6 4)  Go back to step #2 and write the standard form including the p value.
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Equations for Parabolas: up/down parabolas: (x— h)? = 4p(y — k) right/left parabolas: (y — k)? = 4p(x — h)

Practice: Find the equation of the parabola with the given characteristics:

1. Vertex: (0, 6) 2. Directrix: y=-4
Focus: (-3, 6) Focus: (0, 4)
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3. Opens left or right ‘ 4. Vertex @8,-1)
~Vertex: (7, 6) y-intercept: - 17
Passes through: (- 11, 9)
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5. Focus: (3, 0) 6. Vertex: (5,-2)
Directrix: x=-3 Directrix: y=-35
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CCGPS Analytic Geometry Parabolas Day 3 - Homework

Write the standard form of the equation of each parabola. Sketch the graph and show the items in
the list.

1. The vertexis at (-5, 1), and the focus is at (-1, 1). i
Equation: Brmam: ; -
Axis of Symmetry: f
Directrix: o
Vertex: Focus: i
Focal width: ____ ‘ p= :S

2. The equation of the axis of symmetry is y = 2, the focus is at (0, 2), and p = -3.

Equation: *i
Axis of Symmetry: :
Directrix: B
Vertex: Focus: Ao Bk T 3
Focal width: 4 p= ;

3. The parabola passes through the point at (-3, 1), has its vertex at (-2, -3), and opens to the left.
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Equation: 4
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Axis of Symmetry:
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Directrix: <
Vertex: Focus: 4
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4. The focus is at (3, 2), the distance from the focus to the vertex is 2 units, and the function has a

minimum.

Equation:

Axis of Symmetry:

Directrix:

Vertex: Focus:

Focal width: p=
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5. The arch in Freedom Park has a parabolic shape. Its heightis 25 feet and its base is 30 feet wide.

Find an equation, which models this shape, using the x-axis to represent the ground. Hint: Use 1
square = 2 feet:and put origin on lower left corner of graph.

Equation:

Axis of Symmetry:

Directrix:

Vertex: Focus:

Focal width: =
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Example 1: Find the equation of a parabola given the vertex at (3, 3) and a focus at (3, 0). Graph the information

Since the parabola opens {7y J Wy the equation we need to use in
Bl standard form is: 2 |
b lg = e |
5 Since the vertex is given we know % and & and can substitute 4 and k into the equation:
i L4 R » -
ann - We can also find p. /3‘1"3 (X-‘/\) = qf{j’k})
ATEE A ")q' 5 _ :
2 The equation for the parabola is: C/ _
‘ ! ’ Y"’A) -l Y- -K)
& Graph the parabola and put in the directrix.
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Example 2: Find the equation for a parabola given a focus at (3, 5) and a directrix at x =- 1. Graph the parabola.
R :
: 7 Since the parabola opens , the equation we need to use in standard
1 form is:
i = . 2
i 7 /ﬁ 2‘* [jwkaéé/Y»LB (/ 5\}
i’ : PN "We can use the information given to find % and & which is the % ', of the
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jrevwnsm -+ ] : parabola. ((1 "D) g()(’«!)

: Substitute / and & into the equation:
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We can also find p. The equation for the parabola is:

Graph the parabola and put in the directrix.
X=7?
Example 3: Find the equation and graph the parabola that has a vertex at (- 4, - 2) and the directrix x =- 2.
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(y+2) = -5(x+ ) |
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Example 4: Find the equation of a parabola that opens left or right, has the vertex (4, 1) and contains the point (5, ='1).
1) Write the standard form of a left/right opening parabola.

| ( g»«~t51:quwa) (-1 -a)‘“‘:égﬁm 4)
i 2) Substitute in the vertex (h, k). e~ l{ ~ |
rr
3) Substitute in the given point for x and y. Now solve ﬁorW
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4)  Go back to step #2 and write the standard form including the p value.

TN

Wk 4| % | P

5
7

BT TH




Practice: Find the equation of the parabola with the given characteristics:
1. Vertex: (0, 6)
Focus: ( - 3, 6) =3

(kY= 4plx-)

“Sagp

(y-t)=12 (%-2)
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3. Opens leftorr %h

(j k\) Lf/a» (X- L\)

Vertex: (7 6) Xy
Passes through: (- 11,9)
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5. Focus: (3, 0) V@A‘(f%(@/ i )

Directrix: x = -3

p=3
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2. Directrix: y=-4 { )(

Focus: (0, 4)
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4. Vertex (8, - 1)
y-intercept: - 17
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6. Vertex: (5, -2)
Directrix: y =- 5
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’,;LI‘GPS Analytic Geometry

,"Write the standard form of the equation of each parabola. Sketch the graph and show the items in

p=k

~ the list.

1. The vertexis at (-5, 1), and the focusis at (-1, 1).

5,
Equation: (‘3 - 4) = (é()( + §>
Axis of S try: =TI
1so’ ymme ryq 8{

Directrix: Xz ~

Vertex: ‘ “\5 ; / ’ Focus: hl\ ]
Focal width: lé p= 4

Parabolas Day 3 - Homework
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2. The equation of the axis of symmetry is y = 2, the focus is at (0, 2), and p =

Equation: (/(4 Q} "Z(X "’3\)

Axis of Symmetry =
Directrix: X= é

Vertex: _( 3 , } Focus: (02“’2‘}

Focal width: _ <L p= -3

’i%p =
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3. The parabola passes through the pomt at (-3, 1), has its vertex at (-2, -3), and opens to the left.
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Equation: (H *3\ ”/é(k“““g‘)
’:5

Axis of Symmetry % = '"

Directrix: _¥X = :

Vertex: ('ng »3;) Focus: g ‘*é \MS >
Focal width: _[& p=___ %
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4. The focus is at (3, 2), the distance from the focus to the vertex is 2 units, and the function has a

minimum. Dﬁgng (,V) /Ui
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Equation: (X 3) ?% D)

Axis of Symmetry K=

Directrix: j

Vertex: ( 3 )
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Focal width: &
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5. The arch in Freedom Park has a parabolic shape. Its heightis 25 feet and its base is 30 feet wide.
Find an equation, which models this shape, using the x-axis to represent the ground. Hint: Use 1

square = 2 feet and put origin on lower left corner of graph.

: 2
Equation: __ (X "‘5‘3 — ”j;/ “37

Axis of Symmetry: _ X =+ 5

Directrix: _,_1_% 25+'% |
- s Yo Ly
Vertex: _L___)_‘/ﬁ ) Focus: (15 25- /g)
— Y
Focal width: = 7S
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