WS 9.3: Hyperbolas

Precal Matters
Name KP (7/ Date Period

Worksheet 9.3—Coni(/Secti0ns: Hyperbolas

Show all work. No calculator is permitted, unless explicitly stated.

Multiple Choice
D 1. A hyperbola has Z vertices and Z foci.

(A) two, one (B) one, one (C) one, two o, two

2 2
& 2. Find the coordinates of th@f the hyperbola — % + 31]—6 =1
b=3 acy

(A) (£5,0) (B) (+4,0) @(0, +5) (D) (0, +4)

o 2
atyb- =c

Jb+49 =<°
c=5
3. What is the eccentricity for the hyperbola whose equation is T 1
a=% =4 e
9+l = c
w:; ®; ©15 (D) e=
5 5 3 .
> a
= Z
=2
Y =19

2
(/ 4. What is the length of the conjugate axis for the hyperbola % mbvied
(A)5units  (B)4 units @ 8units (D) 10 units
conjugate oxis Jembh ’;77:‘50
=8
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Precal Matters

5. Which equation best represents the graph of the

hyperbola at right?
—2)2 —2)2
_(x 2) + O 2° _ 4
4 1
(+2)2 \(F+2)? _
(B)—— 7% =1
—_2)2 2
4 %é
2
(D) — (X+2) (y+22) -1
S} 6. Graph9 —-x2=9
z
& Foge
a=l b’J ‘ly
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Precal Matters y WS 9.3: Hyperbolas

7. What are the equation of the asymptotes for the graph of
the hyperbola at right?

y=x—3&y=—x—1

B)y=x—-1&y=—x—-3
Tyéy—x+3&y——x—1
\174))1=—x+3&y—x—1

@ 8. What is the standard equation of the hyperbola with the following characteristics?

47
2 2

(A) & (x 1) e O 1) —1 o
5 4

'(x 1)2.(3/ % _ o ;rtex
3 -

(x _ +1)? Co-verteX | =2 Co-vertex
© P 0¥ < 2 A 7

®
-
°
o

_(x?()z +1)? _ ) ——
(D) + 16 =1 £ 5 4 3 2 -1 i1 2 3 4 5 &

-1 L

P SN
Vertex

3t

4t

.5¢

£t
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Precal Matters WS 9.3: Hyperbolas

é 2 9. Most basketball nets are approximately in the shape of a hyperboloid to catch and slow the
basketball going through the hoop. Which equation best describes the hyperbola that outlines the
basketball in the grid at right? (grid units are in inches)

x2 (y+4)2 o
(A) -+ =1 2
16 64
18
X2 +4a)? : Cigt- =)
(B) 64 + 16 1 ‘J ‘
‘... 1 p A
(C) x_2 _ (3’+4)2 — 1 12
16 64

-
<

——

GR-22-1 subea (o) i

o
.

o
—r—

X

42 .10 B -'s/l 2 2 3\6 g 10 12
2

_‘ 2
O 10. Find the center and vertices of the hyperbola 11x? — 25y2 + 22x + 250y — 889 = 0.

HOC+2y + 1Y) ~25(y*+ 10y +257)= 559+_L,_@25
(A) Center: (17&5), Vertices: (1,—10) & (1,0) (B) Center: (—1,5), Vertices: (—1,0) & (—1,10)

@Zenter: (—1,5), Vertices: (—6,5) & (4,5) (D) Center: (945), Vertices: (—4,5) & (6,—5)

O RN AP
St Ly U e
11
A 0=5 v( 1, ‘5X-é, -5
11. Find the vertices and asymptotes of the hyperbola 9y ol 16x2 = 144.
/e 7 =l m%

3

@' ertices: (0, £4), Asymptotes: y = gx (B) Vertices: (O, i4), Asymptotes: y = +-x

.[;

(C) Vertices: (+\4KO) Asymptotes: y = +2x (D) Vertices: (+>L0) Asymptotes: y =

-3

-le

( 5 12. Find the standard equation of the hyperbola with the given characterlstlcs:

Vertices: (0,£6)  Foci: (0,17) “3:3,{_“,9
=6 c27 LA
x? | y* v
A -S+L =1 N B 1
7z
X2 v x2_y?_
@ 13+36_1 — (D)36 13_4'9
-3
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Precal Matters
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EZ 13. Graph the Square Hyperbola (transverse and conjugate axis are same length).
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Short Answer

WS 9.3: Hyperbolas

14. Determine if the hyperbola, whose equation is given below, is vertical or horizontal. Find the
coordinates of the center, vertices, covertices, foci, eccentricity, the domain, range, and the equation of
the slant asymptotes. Then sketch its graph.

2 (x+2)? (y+1)*
&: 7(4:7,” T4 + 9 =1 Vert or Horz: VM’J/
=N r% - =2 Ay ach py
\ 8 A Center: C, 2/ ’—[\
T T 7 Vertices: (" 2, 2}, (”2} HL7L>
} 7 y y
: N Y Covertices: (0,'— /3& (" Z/]["ID
NNt T/ "
M /" Foci: <,2;~J+\T(/%\/,<~L/,~I—JT§>
< . > _ V2
g ¢ | 8 x | Eccentricity: £ — % ~ 2o |
NI
y Domain: K
/. ’a%
(;/ 4 %w Range: ‘jé(/()ﬂ,"’a UE')—/QO)
7 =6 N 2
qL/ ~T SAs: [ng —| £ 5(%-{-7/>
/ Y

15. Write the equatio f( the given Hyperbola in standard form. Find the coordinates of the center,
vertices, covertj e{, and foci, then find the eccentricity, the domain, range, and the equation of the slant

asymptotes. Phen sketch the graph.

—4x? +y2 —48x — 12y — 252 =0

"'{(‘/\Z+12~/~+_3/(a) + 51—(7,j + 3:-(1'1 =252 ”ﬁ*‘z_if
"‘f()kﬂbl + (y —N" =4y

LY (4
30 g 1 Qe
l)':(, A= (2~
F= 14430 SA e =Gt 2 (ot [0>
c= (780
=635 @:E‘E:‘E-:il,{(&

Z
Cendere (0, )

Vartse C—é, -, (-¢,18)
Lovertsf (12, bX(0,0)
Focie (6, 0-685, (-0, 0 +065)
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Precal Matters WS 9.3: Hyperbolas

16. Write the equation of the given Hyperbola in standard form. Find the coordinates of the center,
vertices, covertices, and foci, then find the eccentricity, the domain, range, and the equation of the
slant asymptotes. Then sketch the graph.

9x2 —16y2 —36x — 64y + 116 =0

9E— x4 ~16ly"+ ty+ L) = o+ % =
I(k-2N (g +2y> =¥
S, 4D L ()
/e 2 2
b=¥ a=3 =16+ 9
Lenier@ (2)2) e=5

‘ Ve (2,-5), (21

B Rt Lowwts e (“Lfrz)/[@ 2)
z ,q,\ F;o? 6(2(~Q'>/62/%>
=5/l

S @ w=-21%(x-2
bR ' ye (-0, —5l U1, <)

17. Determine the standard equation of the Hyperbola whose foci are at (0,2) & (10,2) with a transverse
axis of length 8. L4 (7% = -

1a=8 1, +b* =25 Zc=1o
o L=S
a_’:“f bq':‘- 9
Lo
b=2 & Center”

18. Determine the standard equation of the Hyperbola whose center is at (—3, —4) with one vertex at
(7,—4) and one focus at (9, —4). a'z . {92; C/Z

100 +5> =14/

] 7 ? bz;w
TR | 1 [): 2'\“?

(Wor%\

c=l1z
19. Find the standard equation of the hyperbola if a a focus point is at (10,0) and the asymptotes are
y=+= Z x. Sketch the graph of this hyperbola with its asymptotes and foci. 2, L =6
‘ Y 2 -

p a =4
b=3
F c=/0

(or2)
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20. Write the standard equation of the Hyperbola whose graph is given below.

2 ) Conder @ (2,~3)

N\ / a=2,b=| g +?%
< \ / 5> d€l=
3 £ Al ‘ 2 A4/ 4 5 6 T x c= \rg’

- @

21. Navigation The LORAN (LOng RAnge Navigation) navigational system is
based on hyperbolas. Two stations send out signals at the same time. A ship
notes the difference in the times at which it receives the signals. The ship is
on a hyperbola with the stations at the foci. Suppose a ship determines that the
difference of its distances from two stations is 50 nautical miles. The stations
are 100 nautical miles apart. Write an equation for the hyperbola on which the
ship lies if the stations are (—50,0) and (50,0). (if a third station is used, in
conjunction with one of the first two, the intersection of the two hyperbolas
pinpoints the ship by triangulation.) Hint: remember from the notes what

constant the difference of the distances equals and how it relates to the B,
vertices).  70.= Al dt%lahceg SO | =50 rbi = N
2 2
b =875

-2 =

629 15+5
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22. Structural Design  (Calculator permitted) An architect’s design for a

building includes some large pillars with cross sections in the shape of

2 2 T
hyperbolas. The curves can be modeled by the equation osz -L =1 1

9 -
where the units are in meters. If the pillars are 4 meters tall, find the
width of the top of each pillar and the width of each pillar at the

narrowest point in the middle. Round to three decimals.

A=06
- novrarest poink Hee pllor i€ b=3 S m
20=0.9(2) = | meter wide c=19-25 19
when g=tf s XE L fe
A

9
2. 2%
X~ 3z
- 5
X (ﬂrvvlfof

3 —g—o\l
W, dhe wided dhe pillar s ab Mo dop 15 Zx=Z X ALkl rckes
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