Precalculus Notes Section 10.2: Introduction to Conics: Parabolas

What you should learn:
1) Write equations of parabolas in standard form and graph parabolas.

conic section: the intersection of a plane and a double-napped cone

Basic Conics (p. 735)

Equation of a Circle [with center (h, k) and radius r]

(r— B)2 + (y = k)2 = 12

Befinition of Parabola

A parabola is the set of all points (x, y) in a plane that are equidistant from
a fixed line (directrix) and a fixed point (focus) not on the line,
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Standard Equation of a Parabola R

Divectrix: = ~F
The standard form of the equation of a parabola with vertex at (A, £} is a pel
follows. ' AR
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.tz - 4P}J Wertical axis ‘d] {y. - k}z = 4p{x - _ﬁ}ﬂ
_',rz = 4}3'.1 Horizontal axis Horizontal axis: p <
o Directrix:
Axis: Axis: x N h . x=h-—p
x=h i  Direcaix:y = k- p 50
Vertex: (b, F) .
pe< {}{ ' i Iy
o : A Axis
\ ! ,’ “ Focus: Y=k
b= 0 i [
LN ! i (h+p, 1)
Verter:,  Directrix « Focus: .E

C(hE+p) Vertex: (b, &)

______________________

() (v ~ kP = 4p(x — h)

(@ (x = hPF=ap(y —k (b} (x — h) = 4piy — k) 0
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LSENLIERA  Finding the Focus of a Parabola X

Find the focus of the parabola given by y = —%.xz —x+ _rl,:

HW: p. 740 #23, 25




Precalculus Notes Section 10.3: Ellipses

What you should learn:
1) Write equations of ellipses in standard form and graph ellipses.

2) Find eccentricities of ellipses.

Drefinftion of Ellipse

An ellipse is the set of all points (x, y) in a plane, the sum of whose !
distances from two distinct fixed points {foci) is constant. See Figure 10.]g, |
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Stardard Equation of an Ellipse

Th:? standard form of the equation of an ellipse, with center (A, k) and
major and minor axes of lengths 2a and 25, respectively, where 0 < b < a, is

(x —B)?* (v — k)P
. II2 t bﬂ

(x — h)? N (y — k)2
h? az

The foci lie on the major axis, ¢ units from the center, with ¢ = 42 — B2,

If the center is at the origin {0, 0), the equation takes one of the following
forms.

1 Major sxis is horizantal.

=1, Wajor axis is vertical.

Major axis is x_l n ﬁ _ Major axis is

Eero
a> B2 - horizontal, bE a vertical.

Major exis is horizental, Major axis fs vertical,

eccentricity: used to measure the ovalness of an ellipse

Definition of Eccentricity

The eccentricity ¢ of an ellipse is given by the ratio

[
g =-, Note that 0 < ¢ < | for every ellipse.
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Sketching an Ellipse

Sketch the ellipse given by x® + 4y + 6x — 8y + 9 = 0.

B3R Analyzing an Ellipse

Find the center, vertices, and foci of the ellipse 4x2 + y* — Bxr + 4y — 8 = 0,

HW: p. 750 #19, 21, 23, 25




Precalculus Notes Section 10.4: Hyperbolas

What you should learn:
1) Write equations of hyperbolas in standard form.
2) Find asymptotes of and graph hyperbolas.

Definition of Hyperbala

A: hyperbela is the set of all points (x, y) in a plane, the difference of whose
distances from two distinet fixed points (faci) is a positive constant, See
Figore 10,29,

. . - dy—d| is a positive constant.

.,
Standard Equation of a Hyperbola
The standard form of the equation of a hyperbola with center (i, £) is
(x —h)*  (y—k)?
al b
(y—&2  (x—hnp?
@ p2

= ] Transverse axis is horizontal,

=1, Tramsvarse gxis is verlical,

"The vertices are a units from the center, and the foci are ¢ units from the
center. Moreover, ¢* = a* + b2 If the center of the hyperbola is at the
origin (0, 0), the equation takes one of the following forms.

x_‘ B y_z — 1 Transverse axis y*ox? Transverse axis

al B2 is horizontal, F - E - is vertical,
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Transverse axis is horfzontal, Transverse axis s vertical



Asympiotes of a Hyperbola
The equations of the asymptotes of a hyperbola are

b
¥y =k E[x — h) Timmsverse gxis is horteontal,

a
y=k+ E{x — k). Transverse axis is vertical,

e o

- Example 3

Finding the Asymptotes of a Hyperbola

Sketch the hyperbola given by 4x* ~ 3y* + 8x + 16 = 0 and findhe ... .
of its asymptotes and the foci. SOy,

HW: p. 760 #13, 19

Extra Practice: p. 762 #49, 51, 57, 59




