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4) Hyperbola is the set of points in a plane whose distance from two fixed
points (foci) in the plane have a constant difference.

Table of standard-form

Equation Foci Vertices Minor axis | center
1 x?  y? F;5(+c,0) | A1 ,(+a,0) B, ,(0,+b) | (0,0)
;—ﬁ=1 c2 = a2 + p2
(x—h)? (y—k)? [Fh¥ck) (A ,(hF a,k) |Bzk¥D) | (hK)
a2 b2
=1
2 y?  x? F;,(0,+c) | A1,(0,+a) B, ,(+b,0) | (0,0)
?—ﬁ_l c2 = a2 + b2
v —k)? (x—h)? |Fulbk¥o [A,(hkFa) |Br¥bk) | (hK)
az  p2
=1

4) Examples: Find the center, vertices, and foci of the hyperbola and sketch

2 y2

the hyperbola: (1) xz — ==

5

3)5x% — 4y?% + 20x + 8y = 4.

Solution:

1) Center : (0,0)

Foci:c2=a?+b? = c=FV4+ 5= c = FV9 = F ,(Fc,0) = F; ,(F3,0)

vertices: A; ,(+a,0) = A;,(+2,0)

1 (2)16x* + 160x — 9y* + 18y — 185 = 0.




2)16x% + 160x — 9y? + 18y — 185 = 0.
16(x?+10x) — 9(y? — 2y) = 185
16(x + 5)?-9(y — 1)?> = 185 + 400 — 9

16(x +5)?2-9(y —1)? =576

(x+5)%*  @-D* _ 1
36 64

C(h k) = ¢(=5,1),F12(=5 % 10,1), V(-5 + 6,1),

— | 17

< l \

N

3)5x2 + 20x — 4y +8y =4 > 5(x% +4x) —4(y*> +2y) =4

5(x*+4x+4—4)—4@*+2y+1-1)=4
r



5(x+2)2—4(y—1)% =20

(x+2)* (-2 _ . x-h?*  (y-k)? _
4 5 1, a? b2 1

(h, k) = (—2, 1), Fl,Z(h + C, k): Fl’z(—z + 3, 1)

A ;(h ¥ a,k)=A,,(-2F 2,1), By2(h, k ¥ b)=B15(—2,1 F V5)

Note that eccentricity is 2 (e = 2) where 0 < e < 1,



