Precal Matters WS 9.2: Ellipses

Name {K q\? Eﬂ Date Period

Worksheet 9.2—Conic Sections: Ellipses

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

A 1. The line containing the foci is/are the

ajor Axis (B) Minor Axis (C) Vertices (D) Covertices

(__~ 2. What are the vertices of the ellipse whose equation is @2 + ¥ i 1?
)
(A) (=5,5) & (1,5) (B) (=2,8) & (=2,2)
@(—2,12) & (=2,-2) (D) (=9,5) & (5,5)

\/(—zl_z)/ sz,m_)

3. What are the values of a and b for an ellipse with the following vertices and foci?
Vertices: (—=7,—3) & (13 — 3)
Foci: (=5,-3) & (11,-3)

(A)a=6&b =10 =10&b=6

(C)a=36&Db =100 D)a =100& b =36

:[> 4. What is the center of an ellipse whose vertices are at (—7, —3) & (13, —3) and whose foci are at
(=5,-3) & (11,-3)?

(A)(106)  (B)(-33)  (C)(6,-6) (3,—3)

~-F % 3

I PP I
_//—-’-t-‘ﬁ_r\_[ T

o 3t 0C(3,-3) ¢
wdpt "—u;‘ =3
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Precal Matters WS 9.2: Ellipses

0 5. Find the foci of the ellipse whose equation is 25(x — 4)2 + 9(y + 1)? = 225

225 225
(A) (8,~1) & (0,~1) (B) (—1.8,-1) & (9.8, 1)
(4,3) & (4,-5) (D) (4,4.8) & (4,—6.8)
(ed)®  (ord®_, | Conler (471) : _
5 + =25 | /’"\Sra\d(s yoct Feci (49, (4-2)
a=5, b=23 2 £ “1
ai_b":c}— o II‘:
25-9=c*
—5% :
% 6. Graph the ellipse whose standard equation is %2 + ? = 1.
Conter (0)0)
(A) Hora. mir awis (B)
o=z 4
47 5t
5 3
41
4
3 -
31 54
2 3
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4t -4t
-5 =t
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4V o
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Al 3t
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PO — P + + — - + + + e
5 4 .3 -2 > 3 ¢4 5% 5 4 3 -2 1‘J2345
3
-41
_5h _5;
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Precal Matters WS 9.2: Ellipses

éﬂ 7. Which equation best describes the ellipse shown in the graph below?
&Y

51 Centor (%2)
2} 43 =2
\/a"-f',vﬁravfs
3;
2r @ + (3—2>2 :[
7t 4 9
X
r——p—p—t
5 4 -3 -2 -1
14
-2
.3}
g}
5}
@A) 4 2 (B) 4(x —3)> +9(y — 2)> = 1
(O) & 4 01D g (D) 4(x +3)2 +9(y + 2)? = 1

é\ 8. What are the coordinates of the center of the ellipse whose equation is
4x% —16x + y> + 6y = —2(?

H(X?"L/X‘* 4) + 52-"434—2 =20 /6 + 9

‘f(x—z)” + (5+3)2 =4
41,—3)

% 9. What are the coordinates of the vertices of the ellipse whose equation is
x? —2x +4y? — 16y = —13?

(A) (1L4) & (1,0) BD(-1,2) & (3,2)
© 13) & (1,1) (D) (1,2) & (5,2)
x'z_z% L #'f@> = -3+ + b
ey +4(y-2" =1
("_;i + /3‘_—%1 =]
c({lz) , a=2 (I’{Dl‘l)

N(1-2,2), (12,2
\/(“(7’>[ 3 2)
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Precal Matters WS 9.2: Ellipses

010. A construction worker shined his flashlight on
the floor at an angle which created an ellipse.
A. coordinate grid was laid out on the floor such
that the ellipse created was centered at the
origin. The longest horizontal part of the ellipse

created was 12 feet in length on the x-axis, and i « —Q } E
the shortest vertical length was 8 feet in length [ 7 15 2

on the y-axis. f"' z% T \’Z)’—"/ 5
What would be an standard equation that

describes the ellipse created by the flashlight on

the floor?
2 v x? ¥ E2 e
(A)12+8—1 (B)6+4—1

2 y2 X2y
@;‘ﬁﬁ—l D +L =1

2 2
11. What is the eccentricity of the ellipse whose standard equation is ;—5 +2 =17

16
2 3 5 5
w: ®: o1 o ®
=5 b= c
aa7, /bijcz e - —Z\_
ety | erBerod
cC=3

£ > 12. Convert the given general equation of the ellipse to the standard equation of the ellipse:

36x2 + 16y2 + 72x + 96y — 396 = 0

3&(;4—2x + D +Ib[ WA +2> =394 + 36+ 144
—1)2 _2)2 2 whi
(A) (x-1) -3)° _ 1 Y

(x+1)? | (y+3)2
% T3 34 (Y ¥ ol ay) = 5FC (: > 6 T 36 =1

2 2 Q(’Hi-* e - | 2 2
(x+3) y+1)° (2 £ (x+1) y+3)°
© 16 + 36 1 (D) 36 + 16 1
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& 13. (Calculator permitted) The reflective property of an ellipse is used in lithotripsy. Lithotripsy is a
technique for treating kidney stones without surgery. Instead, high-energy shock waves are
emitted from one focus of an elliptical shell and reflected painlessly to a patient’s kidney stone
located at the other focus. The vibration from the shock waves shatters the stone into pieces
small enough to pass through the patient’s urine naturally.

21.3cm

v

26 cm
A vertical cross section of a lithotripter is in the shape of a semiellipse with the dimensions shown
above. Approximate the distance from the center along the major axis where the patient’s kidney stone
should be located so the shock waves will target the stone. Round to two decimal places.

(A) 14.91 cm below the center (B) 40.57 cm below the center
6.87 cm below the center (D) 24.95 cm below the center
2
Fide: a=21.2 b=7=
a')’_ ‘7 po—t &Z
2L

c=2844(9
=16 8FZ cm
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Short Answer

14. Determine whether the ellipse is vertical or horizontal. Find the coordinates of the center, vertices,
covertices, and foci of the ellipse with the given equation. Then sketch its graph. Find the eccentricity,
domain, and range.

(x+3)* | —2)*
wre) 4 Wre) _q
AR Vertical or Horizontal: \/@r—l«z ce
b=z Ay a=9
0 Center: (’ 2, 'Zw
/ | \\L Vertices: (— 3,"2\) &(*3, b)
X3
/ \‘ Covertices: (" é/ Z> & (0! Z}
C\( . \/
{ )i au’ Foci: (—3) z‘ﬁ’>&é’3} 7—""‘[5’)
\ /
<—8 - \# 9\;—2 / 2 4 é 8 : Eccentricity: d—%‘ ~ 0-(9[0'}
\ﬁ/ i Domain:  X& E‘[p/ Dj
= Range: yé& [‘2/ éj
-6 J6—9=c* e/:%—:%
= {342...
Y
(x-2)*> | (-4?°
b)——+=——=1
®) s 4 Vertical or Horizontal: Hor 2
a=5 Ay b7t
. Center: ( Z ) L{\
T T Vertices: (93' 0 & é?#>
Voo e P
T l y Covertices: (212) &ZZ, é)
//
i n Foci: (2”\[5'/ v ZJ—H') ’7‘)
(—8 5| 4| P 21 3] 6 3 : Eccentricity: \%' X 0.9)b
> Domain;_ X (=3, 7’1
= Range: ve Czeld
» 25-4=& e= %—
c>02( £Y....
Y
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WS 9.2: Ellipses

15. Determine the Center, Vertices, Covertices, Foci, eccentricity, Domain, and Range of each ellipse.

Then graph.

(a) x2+4y2 —32y +48=0
(- By + oy = 4B+ LA

ety =1l
2z L

X y=D
lo * % l

toricra oy | V(00 &)
oz=4 b=z O\/[DrzBX/[D/@B

Jo—4=c*

c=dz | F (”2‘@/ 1) 7"@/@

c=293 _ 285

Ni& =

(b) y% + 8x — 48 = 8y — 2x?
2% B +—32—5&:.Lf5

7—(><1+—4)c+i)4— w>-8y B -

2l +DF + (y=F> = FZ

E T2
b=t  a=Hz
a= 6z

=\{32—-2%

CM;:-Z (-2%)
V(—-Z/ 4—0/‘2)&(—2/47%5>

O (8D M40

(c) x% + 4y% + 13 = 8y + 10x

D= xe G4l

E:Ue@,(ﬂ

F ('Z/"2> X(-215)

L
S

A - d2

e= 1w =z
Drxe (=841
R*ye (- iz, 160z

X'-lo + 28 *7(:37_— Zy+t)=-crzsed

(x-9)" + '1(5—01—' 28

(-5)* v (3—')7 y
2% +

a=\zp_ b=fF
els, 1) A

429
28-1=c%

c=dz1i
V(é-zﬁ-’,:),(en_ﬁ,)) bD:xe {Q—Z\F}-,g‘pzﬁ—l
K.ye [i- 5 1+3%]

v (5 1-FY5 [+53D
F(S—\’ZI, ,)l (5"’[{', l)
= ‘,_;‘.j-

=

_—
2
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“Shuight ¢ide’ in Lakin
16. The latus rectum of an ellipse is the chord

through either focus perpendicular to the major
axis. Interms of @ and b, what is its length for ¢

_..-» Latus Rectum=Zp

Ep)

A

Y
the ellipse with the standard equation A1

2 D
x2 + yz — 1() g X
a b 3>

2 \_/ ¢ F, ©0)
c —_—
@(CIF> z T =l 2z L2

2 2 L_ —_— (X/-,a
L 4 f/,; =) > a*z B
a% b 4 2_c*

2 2 2o b b=e =
L, P .
e - =
P at I
v a* S Latus Repﬁ,(#ﬂ/£: Zp
ﬁ‘ a’— anbﬂ ke

R * =0z 5 Df: o
i

17. Astronomy  The mean distance fromt the sun to Jupiter is 484 million miles (the mean distance is half
the distance from its perihelion to its aphelion). If the eccentricity of Jupiter’s orbit is 0.05, determine
the minimum distance that Jupiter orbits from the sun at its perihelion.

Bf-c=F

@ o =3B ilion )
| A'Phe/r'oy]
W%L}? =p/05
= ,2mi([foN - |
_C L}’;j 24 {2 So, ot ot closest, Jupitor 15 (ohll Y59, Bmillion ~ile5
}i; - L{,g?. 5/1/1\'[((‘1)?1 mies W dhe. Sun

18. Write the standard equation of the ellipse with the following characteristics.

(a) Center (2,3), foci (2,5) & (2,1), and minor axis of length 6

6’;217 aZ_bZ,:G’L
gi:ﬁ&;z =2 a =9 =4
2 s _

° a=-Vviz

HH—

25

(b) Foci (6,2) & (—2,2) and major axis of length of 10
2¢=-6 Za=(0

5
Jﬁ woz® =t ass | O
L
HHHHH Zz 2_,7
2 |z ¢ as—b"=C
7 25-5*=/%
b2=9
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19. A tunnel through a mountain for a four-lane highway is to have a semi-elliptical opening. The total
width of the highway (not the opening) is to be 48 ft, and the height at the edge of the road must be

sufficient for a truck 11 ft high to clear. If the highest point of the opening is to be 15 ft,
approxiimately how wide must the opening be?

Comler @ (99) hori 2

l;:+.%gf>(
"

b’lr
A
S + o>
2 225
2
[ Q-Lf + _L—/ _ ]
@(%, % 225
24 It
e 22-%
ﬂl _ 225
/2;{'2/ - lo4
24 - 225
a = /0174

a= 259009 £+

So,%e a(miﬂj must e =t leas
24 = Fp. LD)BFF wide

20. Find the intersection points of the pair of ellipses. Sketch the graphs of each ellipse on the same
coordinate axes and label the points of intersection.
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