Chapter 11

Analytic Geometry
11.3 The Ellipse

1

C 2. D 3. B
X2 Y
»wt7 =1

The center of the ellipseis at the origin.
a=5 b=2. Theverticesare (5, 0) and (-5, 0).
Find the value of c:

c®=a’-b*=25-4=21

c=4P21
Thefoci are (Jﬂ O) and ( V21, O).
To graph, enter:

y, = 24(1- X* 125); y, = - 2y(1- x*/ 25)
2 2
The center of the ellipseis at the origin.
a=3 b=2. Theverticesare (3, 0) and (-3, 0).
Find the value of c:
c®=a’- b*=9- 4=5
c=+5
Thefoci are (J§ @ and ( V5, 0).

To graph, enter:
Y, = 2{(1- X2 19); y, =- 24(1- X°/9)
X2 Y
LR
The center of the ellipseis at the origin.
a=5 b=3. Theverticesare (0, 5) and (0, -5).
Find the value of c:
c=a’-b*=25-9=16

c=4
Thefoci are (0, 4) and (0, —4).
To graph, enter:

Y = 54(1- 21 9); v, = - 5(1- % 19)

i T Y
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Section 11.3 TheEllipse

2

X+ i% =1

The center of the ellipseis at the origin. 6.2
a=4, b=1. Theverticesare (0, 4) and (0, 4).
Find the value of c:

CZ - a2 _ b2 - 16 _ 1: 15 —94 94
c= 15
Thefoci are (O, Jl_S) and (0, - J1_5) )
Tograph, enter: y, = 44yJ(1- X°); vy, =- 4‘/(1- x°)
4x’+y =16
Divide by 16 to put in standard form:
4x% Y 16 X2y

e ® © 76!
The center of the ellipseis at the origin.
a=4, b=2. Theverticesare (0, 4) and (0, —4).

6.2
Find the value of c: 94 ( \'. 9.4
\

c=a’-b?’=16-4=12
c=J12 =243
Thefoci are (O, 2J§) and(O, - 2J§). 6.2
To graph, enter:
y, = (16- 4X%); y, = - J(16- 4x)

x* +9y* =18
Divide by 18 to put in standard form:
x> 9y* 18 X2y
Bt 8 ® B*7TTL
The center of the ellipseis at the origin.
a=3J2, b= J2. Theverticesare (3,/5, O) and
(- 3J2, O) . Find the value of c: 47
c°=a’-b*=18-2=16
c=4
Thefoci are (4, 0) and (-4, 0).
To graph, enter:

¥ = (18- x) 13, y, = - (18- X) /3

4.7
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Chapter 11 Analytic Geometry

11. 4y +x° =8
Divide by 8 to put in standard form:
4y> x2 8 X2 y:
5*tE g ® rzl

The center of the ellipseis at the origin.
a=J8=2J2, b= J2. Theverticesare
(2J§, O) and ( 242, 0). Find the value of c:

c°=a’-b*=8-2=6

c=J6

The foci are (J6, 0) and (- V@, 0).
To graph, enter:
y=y@2- K14y, =-J2- X143

12. 4y*+9x° =36

Divide by 36 to put in standard form:

4y*  9x® _ 36 X2y

T ®o® ® 7TTTL
The center of the ellipseis at the origin.
a=3 b=2. Theverticesare (0, 3) and (0, —3).
Find the value of c:

c®=a*-b*=9- 4=5

c=45
Thefoci are (O, Jg) and (O, - JE)
To graph, enter:

y, = ((36- 9x°) /4); y, =- |J((36- 9x°) /4)

13. x*+y* =16
Thisisthe equation of acircle whose center is at
(0, 0) and radius = 4.

Tograph, enter: y, = {(16- X°); y, = - {(16- X°)

14. xX*+y’ =4
Thisisthe equation of acircle whose center is at
(0, 0) and radius = 2.

Tograph, enter: y, = y(4- X°); vy, =- ‘/(4- X°)

3.1

4.7

4.7

4.7

9.4

4.7
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15. Center: (0, 0); Focus. (3,0); Vertex: (5, 0);
Major axisisthe x-axis, a=5 c¢=3. Findb:
b?=a?-c*=25-9=16
b=4
2 2

Write the equation: XTS + % =1

16. Center: (0, 0); Focus. (-1, 0); Vertex: (3,0);
Major axisisthe x-axis, a=3 c=1. Findb:
?=a’-c¢*=9-1=38

b=242
. X2y
Write the equation: TtE =

2

1

17. Center: (0,0); Focus: (0,-4); Vertex: (0,5);
Major axisisthey-axis, a=5 c=4. Findb:
b*=a*-c*=25-16=9

b=3
. D G A
Write the equation: §+25—1

2

18. Center: (0,0); Focus: (0, 1); Vertex: (0,-2);
Major axisisthey-axis, a=2; c=1. Findb:
?=a’*-c*=4-1=3

b=43
. X2y
Write the equation: ?J'T_l

2

Section 11.3 TheEllipse

1y
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Chapter 11 Analytic Geometry

19. Foci: (2, 0); Length of major axisis6. I
Center: (0, 0); Major axisisthe x-axis; at
a=3 c=2. Findb: T

b>=a*- ¢*=9- 4=5

b=J5

X2y’
Write the equation: gtz =1

-3+

20. Focus: (0,-4); Vertices: (0, £8).
Center: (0, 0); Mgjor axisisthey-axis;
a=8§ c=4. Findb:

b>=a’- c®>=64-16=48
b=443
2 2

: L XY
Write the equation: wmtea =1

21. Foci: (0, £3); x-interceptsare+2. Center: (0, 0); y
Magjor axisisthey-axis, c=3 b=2. Find a: 4
a?=b%?+c?>=4+9=13 ;(0,3
a=Ji3 X2y — (20, Q00 429 |, |, x,
: P — -4 4
Write the equation: Tt=1

22. Foci: (0,+2); length of the major axisis8.
Center: (0, 0); Mgjor axisisthey-axis;
a=4; c=2. Find b:

b?=a’-c¢?*=16- 4=12
b=243
2 y2

Write the equation: ]% 5 = 1
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23.

24,

25.

27.

29.

Section 11.3 TheEllipse

Center: (0, 0); Vertex: (0,4); b=1; Maor axisis v
they-axis, a=4; b=1. V: (04)
X2 Y [
Write the equation: Tt~ 1 21
o lao
-4 -z I 2 4
2_
~*TVv: (09)
Vertices. (£5,0); c=2; Magor axisisthe x-axis, |
a=5 Findb n
b*>=a®-c*=25-4=21 -
2_
b =21
. . NG y2 do
Write the equation: e + 57 =1 oz g9z ko
_2.
_4.
(x+1)?  (y-1?° _ (x+1)°  (y+1)° _
pi + 1 =1 26. T + 7 =1
(x-1° . ¥ _ X2 (y-1?°
T + T~ 1 28. T + T =1
Y 2 RY) Y
The equation (X 43) +(y-gl) =1 isintheform (szh) +(ya2k) =1 (major axis

parallel tothey-axis) wherea=3 b=2, h=3 andk=-1. Solving for c:
c®=a*-b*=9- 4=5
c=45

Thus, we have:
Center: (3,-1)

Foci:  (3-1+45), (3,-1- JB) 27 Q 6.7

2.1

Vertices. (3, 2), (3,-4)
To graph, enter: y, =- 1+34f1- (x- 3)?/4;
Y, =-1- 3y1- (x- 3)° /4
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Chapter 11 Analytic Geometry

30. Theequation

31

32.

- 2 - 2
=1 isintheform (x 2h) +(y Zk)
a b

parallel tothe x-axis) wherea=3 b =2, h=-4, andk = - 2. Solving for c:
c®=a’-hb*=9- 4=5

2 2
(x 54) + Sl 22) =1 (major axis

c=4J5
Thus, we have: 11
Center:  (-4,-2) 87 0.7
Foci: ( 4+ 5, - 2), ( 4- |, - 2)
Vertices: (-7,-2), (-1, -2)
Tograph, enter: y, =- 2+241- (x+4)*/9; 1]
51

Y, =- 2- 2yf1- (x+4)° /9

Divide by 16 to put the equation in standard form:
(x+5)° +4(y- 4)* =16
(x+5)?* , Ay-4° _16

16 16 16
(x+5)?  (y- 4> _
T

- 2 _ 2
The equation isin the form (x azh) ¢ bzk)

a=4, b=2 h=-5 andk=4. Solvingfor c:
c®=a’-b*=16- 4=12

=1 (mgjor axis paralel to the x-axis) where

c=J12 =243
Thus, we have: — 6.1
Center: (-5, 4)
Foci: (-5- 2J§,49, (-5+2J§,Ay ©
Vertices. (-9,4), (-1, 4)
Tograph, enter: y, =4+2y1- (x+5)* /16 94 0
0.1

y, =4- 2y1- (x+5)°/16

Divide by 18 to put the equation in standard form:
9(x- 3)*+(y+2)y =18
9(x- 3  (y+2) 18

18 18 ~ 18
(x- 32  (y+2)F _
>t g1

The equation isin the form

2 _ 2
(x-h)” | (yazk) =1 (major axis parallel to the y-axis) where

b2
a=3J2, b=y2, h=3 andk = - 2. Solving for c:
c’=a’-h?*=18-2=16
c=4

1050



33.

34.

Section 11.3 TheEllipse

Thus, we have: 4.2
Center:  (3,—2) o
Foci: (3,2), (3,-6) 6.4 4 12.4

Vertices (3 - 2+342), (3 - 2- 32)

To graph, enter: y, =- 2+4J18- 9(x - 3)*;

Yy, =- 2- 18- 9(x- 3)

<

Compl ete the square to put the equation in standard form:
X*+4x+4y*- 8y+4 =0
(OC +4x+4)+4(y* - 2y+1) =- 4+4+4
(x+2)* +4(y- 1) =4
(x+2)?2, Ay-1° _4
4 4

P
=1

x+2° , (y-ll)2

.\
- 2 _ 2
The equation isin the form (X azh) + (y bzk)

a=2 b=1 h=-2,ank =1. Solvingfor c:
c°=a’-b*=4-1=3
c=4B

Thus, we have: 3.1
Center: (-2,1)

Foci: ( 2- 3, ]) ( 2+ ‘/:Q”l) 4.7 C_} 4.7
Vertices: (4,1), (0,1)

Tograph, enter: y, =1+y1- (x+2)*/4;
Yy, =1- f1- (x+2)?/4

=1 (major axis parallel to the x-axis) where

Complete the square to put the equation in standard form:
x> +3y*-12y+9=0
X*+3(y’ - 4y+4)=-9+12
x* +3(y-2)°=3
X2, 3y-2°_3
3 3 3
X (y-2°
3 0Tt
2 AY:
The equation isin the form (x ;lzh) ¢ bzk)
a=4y3, b=1 h=0, andk=2. Solvingforc:
c°=a’-hb*=3-1=2

c=W2

=1 (major axis parallel to the x-axis) where
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Chapter 11 Analytic Geometry

Thus, we have: 41
Center: (0, 2)
| T
Foci: ( J- ) (JE,Z) |
Vertices: (- «f3, 2 ) (JC_S 2) —7 47
Tograph, enter: y, =2 +41- x*/3; —

Y, =2- J1- x*/3

35. Complete the square to put the equation in standard form:
2x° +3y° - 8x+6y+5=0
2(X*- 4x)+3(y* +2y)=-5
2(x* - Ax+4)+3(y +2y+1)=-5+8+3
2(x- 2P +3(y+1¥ =6
2(x- 2y 3(y+1Y _ 6
6 6 6
02, (2 -y

- 2 - 2
The equation isin the form (x azh) + (y bzk) =1 (maor axis parallél to the x-axis) where
a=v3, b=42, h=2, andk=- 1. Solvingfor c:

c°=a’-b’=3-2=1 ® c=1

Thus, we have: 3.1
Center:  (2,-1)
Foci: (1,-1), (3,-1)
47 e |47
Vertices (2- J3,- 1), (2+ 43, - 1) u
Tograph, enter: y, =-1+2- 2(x- 2)°/3;
3.1

Yy, =-1- yf2- 2(x- 2°/3

36. Complete the square to put the equation in standard form:
4x* +3y° +8x- 6y =5
A(X* +2Xx)+3(Y° - 2y) =
AX*+2Xx+1)+3(Y - 2y+1)=5+4+3

4(x+1)* +3(y- 17 =12

4(x+1)* L 3(y- 17 _
12 12 17
(x ;1)2 L 41)2 1

- 2 - 2
The equation isin the form (x bzh) + (yazk) =1 (mgjor axis paralel to the y-axis) where
a=2 b=43 h=-1andk =1. Solving for c:

c’=a’-b’=4-3=1 ® c=1
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Section 11.3 TheEllipse

Thus, we have: 41
Center: (1,1
Foci:  (-1,0), (-1, 2) '
Vertices. (-1, -1), (-1, 3) 47 ) ; 47
. — 2 . . k"n_;'
To graph, enter: y, —1+2‘ﬁ- (x+1)°/3;
Y, =1- 2yf1- (x+1)*/3 —21

37. Complete the square to put the equation in standard form:
9x* + 4y’ - 18x +16y- 11=0
9(x? - 2x) +4(y* +4y) =11
9(X*- 2x+1)+4(y* +4y+4)=11+9+16
o(x- 1)*+4(y+2Y =36
9(x- 1) N Ay+2) _ 36
36 b 3B
(x- 1, (y+2) _
7t g -1
_ h)2 N AY
(X bzh) + v azk) =1 (mgjor axis paralel to the y-axis) where

a=3 b=2, h=1andk =- 2. Solving for c:
c®=a*- b*=9- 4=5

The equation isin the form

c=45
Thus, we have: 11
Center: (1,-2) 47 Ry 4.7
Foci:  (1-2+46), (1-2- JB)
Vertices. (1,1), (1,-5)
Tograph, enter: y, =- 2+3y1- (x- 17/ 4; E
5.1

Y, =- 2- 3y1- (x- 1Y /4

38. Complete the square to put the equation in standard form:
X* +9y* +6x- 18y+9=0
(X2 +6X)+9(y*- 2y)=-9
(X +6x+9+9(y?- 2y+1)=-9+9+9
(x+3)2+9(y-1)*=9
(x+37 , 9y-17 _9
9 9 9
e84 3, (y-11)2 1
2
The equation isin the form (X ;izh)z L L)zk)
a=3 b=1 h=-3 andk=1. Solving for c:
c®=a’-hb*=9-1=8
c=2J2

=1 (mgjor axis paralel to the x-axis) where
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Chapter 11 Analytic Geometry

39.

40.

Thus, we have: 4.1
Center:  (-3,1))
Foci:  (-3+242,1), (-3- 242, e
Vertices: (0, 1), (-6, 1) -7 -1 . h7
Tograph, enter: y, =1+y1- (x+3)°/9;
y,=1- 1- (x+3)°79 21

Compl ete the sguare to put the equation in standard form:
4> +y*+4y =0
4x*+yf +4y+4 =4
A" +(y+2)7° =4
4 (y+2)° _4

Tt 7T "1
X2 (y+2)y _
Tt 7 =1

The equation isin the form

_ h)2 AY:
(X bzh) + v azk) =1 (mgjor axis paralel to the y-axis) where

a=2, b=1 h=0, andk =- 2. Solving for c:
c=a’-b’=4-1=3 ® c=43
Thus, we have: 1.1
Center:  (0-2) 47 47

Foci:  (0,-2+4B) (0.-2- J3) ()
Vertices: (0, 0), (0,—4)
Tograph, enter: y, =- 2+2y1- X ;
y,=-2-2d1- %

Compl ete the square to put the equation in standard form:
Ox® +y*- 18x=0
9(x*- 2x+1)+y* =9
9x- 1 +y* =9

The equation isin the form

w2 =1 (mgjor axis parallel to the y-axis) where
a=3 b=1 h=1andk=0. Solvingfor c:

c?=a’-b’=9-1=8 ® c=2J2

(x- h? , (v- K’
a.2
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4]1.

42.

Thus, we have:
Center:  (1,0)

Foci:  (1242), (1 - 242)
Vertices. (1, 3), (1,-3)
To graph, enter: y, = 3yf1- (x - 17;
Y, =-3y1- (x- 1Y

Center: (2,-2); Vertex: (7,-2); Focus. (4,-2);
Magjor axis paralel tothex-axis;, a=5 c= 2.
Find b:

b?=a?-¢c*=25-4=21

b =J21
(x- 2¢  (y+2)° _

Write the equation: e T 1

Center: (-3, 1); Vertex: (=3, 3); Focus. (-3, 0);
Major axis paralld to they-axis, a=2; c=1.
Find b:

b’=a*-c¢*=4-1=3

b=43

Write the equation:

(Xw;)3)2 N (y-41)2 1

Vertices: (4, 3), (4,9); Focus. (4, 8);
Center: (4, 6); Major axis paralél to the y-axis;
a=3 c=2. Findb:

b*>=a’-c*=9- 4=5

b=45

Write the equation:

(><-54)2 N (3/-96)2 1

Section 11.3 TheEllipse

3

J

-3.1
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Chapter 11 Analytic Geometry

44,

45,

46.

47.

Foci: (1, 2), (-3, 2); Vertex: (-4, 2);
Center: (-1, 2); Mgor axis paralel to the x-axis;
a=3 c=2. Findb:

b>=a*- ¢*=9- 4=5

b=J5

Write the equation:

(e D, (y-52)2 1

Foci: (5, 1), (-1, 1); length of the mgjor axis= 8§;
Center: (2, 1); Major axis paralél to the x-axis;
a=4; c=3. Findb:

b*>=a*- ¢*=16-9=7

b=J7
: o (x-2Y  (y- 17 _
Write the equation: 65— t— =1

Vertices: (2,5), (2,-1); c=2;
Center: (2, 2); Major axis paralel to the y-axis;
a=3 c=2. Findb:

b>=a*- c*=9- 4=5

b=J5
5 Y
Write the equation: (x-52) L 92) =1

Center: (1, 2); Focus. (4, 2); contains the point
(1, 3); Mgor axis pardlel to the x-axis, ¢ = 3.
x- 1?7 (y-2°

( az) + b2 =1

The equation has the form:

Since the point (1, 3) is on the curve:
a—02+b—12:1® b—12:1® ¥=1® b=1
Find a:
a’=b’+c°=1+9=10 ® a= 10

- 2 - 2
Write the equation: (Xlol) +(y 12) =1

41

2 L
v{ F
o |
_2.1), (L1

_2\_

-2+

-4+
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48.

49.

50.

ol

Center: (1, 2); Focus. (1, 4); contains the point

(2, 2); Mgor axis paralel to the y-axis, ¢ =2.

(x-1?%  (y-2° _
+ — =1

The equation has the form:

b? a
Since the point (2, 2) is on the curve:
b—12+§:1® b—12:1® b®’=1® b=1
Find a:

a?=b%+c’=1+4=5® a=5

(x-ll)2 N (y-52)2 _q

Write the equation:

Center: (1, 2); Vertex: (4, 2); containsthe point
(1, 3); Maor axis paralel to the x-axis;, a=3.
2 _ 2
(x-21) Ly-2 _1
a

The equation has the form: 7

Since the point (1, 3) ison the curve:

o 1 _ 1 _ 2 _ _
§+F_1® F_]'@ b°=1® b=1
2 . 2
Write the equation: (X'gl) LY 12) =1

Center: (1, 2); Vertex: (1, 4); containsthe point

(2, 2); Mgor axis pardlel to they-axis, a=2.

-1, -2
— =

The equation has the form:

b? a
Since the point (2, 2) ison the curve:
S+2=1@ £=1@ =10 b=1
- 2 - 2
Write the equation: (x 11) +(y 42) =1
Rewrite the equation:
y = 16- 4x
Yy =16- 4x% y3 0
4% +y* =16, y30
2

Section 11.3 TheEllipse
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Chapter 11 Analytic Geometry

52. Rewrite the equation: y
y= Jg- ox? 44
y2=9-9x%, y30 '
Ox?+y? =09, y3 0
2 2
Cfa v
—I2 I -1 ZIZ -
53. Rewrite the equation: o
y = - J64- 16x2 ——— Jhaane
y2=64-16x2, Y£0 '
16x* +y? = 64, y£O
2 2
XT+%/_4: y£0
54. Rewrite the equation: P
y=- J4- 4x? 11
Y =4- 4x°, y£0 - X,
AX2 +y* =4, y£O
2
XT+§ =1 y£0
_3.

55.

56.

The center of the éllipseis (0, 0). The length of the magjor axisis 20, so a =10. Thelength
of half the minor axisis 6, so b =6. Theellipseis situated with its maor axis on the x-

2 2
axis. Theeguationis: 1%+%% =1.

The center of the éllipseis (0, 0). The length of the mgjor axisis 30, so a =15. Thelength
of half the minor axisis 10, so b =10. The ellipseis situated with its major axis on the x-
: S S A
axis. Theeguationis: 555+ 100 = 1.
The roadway is 12 feet above the axis of the ellipse.
At the center (x = 0), the roadway is 2 feet above the arch.
At apoint 5 feet either side of the center, evaluate the equation at x = 5:
2 2 2
The vertical distance from the roadway to thearchis 12 - 9.43 » 2.57 feet.
At apoint 10 feet either side of the center, evaluate the equation at x = 10:
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S7.

58.

59.

60.

Section 11.3 TheEllipse

2 2 2
The vertical distance from the roadway to the archis 12 - 7.45 » 4.55 feet.
At apoint 15 feet either side of the center, the roadway is 12 feet above the arch.

Assume that the half ellipse formed by the gallery is centered at (O, 0). Sincethe hall is
100 feet long, 2a =100 ora = 50. The distance from the center to the foci is 25 feet, so
¢ = 25. Find the height of the gallery whichis b:

b?=a’- ¢ =2500- 625=1875 ® b= {1875 » 43.3
The ceiling will be 43.3 feet high in the center.

Assume that the half ellipse formed by the gallery is centered at (O, 0). Since the distance
between the foci is 100 feet and Jim is 6 feet from the nearest wall, the length of the gallery
iIs112 feet. 2a=112 ora = 56. The distance from the center to the foci is 50 feet, so
¢ =50. Find the height of the gallery whichis b:

b? =a®- ¢ =3136- 2500 =636 ® b =636 » 25.2
The ceiling will be 25.2 feet high in the center.

Place the semielliptical arch so that the x-axis coincides with the water and the y-axis
passes through the center of the arch. Since the bridge has a span of 120 feet, the length of
the magjor axisis 120, or 2a=120 ora = 60. The maximum height of the bridge is 25 feet,
so b =25. Theeguationis: % +%§5 =1.
The height 10 feet from the center:

3%%*?)}% =1® gj’s =1- %%@ y’ :6ZS%® y » 24.65 feet
The height 30 feet from the center:

%%*B;S -1® gyz; =1- 2 ® y2 = 62555100 ® y » 2165 feet
The height 50 feet from the center:

2 2
%*szsﬂ@ = 1- %%%@ y2=625><%%%® y » 13.82 feet

Place the semielliptical arch so that the x-axis coincides with the water and the y-axis
passes through the center of the arch. Since the bridge has a span of 100 feet, the length of
the major axisis 100, or 2a=100 ora = 50. Let h be the maximum height of the bridge.

. XY
The equation is: =50 * Pl 1.
The height of the arch 40 feet from the center is 10 feet. So (40, 10) isa point on the
ellipse. Substitute and solve for h:

2 2

g%ﬂ%z:l@ 1hlzzl- = o ® 9> =2500® h =% »16.67

The height of the arch at its center is 16.67 feet.
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61.

62.

63.

64.

65.

Place the semielliptical arch so that the x-axis coincides with the mgjor axis and the y-axis
passes through the center of the arch. Since the ellipseis 40 feet wide, the length of the

major axisis40, or 2a= 400r a = 20. The height is 15 feet at the center, so b =15. The
2

xRy
equation is: m+725—1.
The height 10 feet either side of the center:
102 y* Y _. 100 > _ 3
0 T5E=1® s =1- 755 ®@ ¥ =225 ® y » 12.99 feet
The height 20 feet either side of the center:

2
%-FyTS:l@ %5:1' %Q@ y2:225><0® y » O feet

Place the semielliptical arch so that the x-axis coincides with the magjor axis and the y-axis

passes through the center of the arch. Since the height of the arch at the center is 20 feet,

b =20. Thelength of the magjor axisisto be found, so it is necessary to solvefor a. The
T G

equation Is: =z + 700 = 1.

The height of the arch 28 feet from the center isto be 13 feet, so the point (28, 13) ison the

elipse. Substitute and solve for a:

28> 13 784 _ 169 231

—+—=1® — =1- = ® 231a° =313600® a’=1357.6 ® a=36.8
a 400 400

a® 400
The span of the bridge is 73.6 feet.

Since the mean distance is 93 million miles, a = 93 million. The length of the mgjor axis
is186 million. The perihelion is 186 million —94.5 million = 91.5 million miles. The
distance from the center of the ellipse to the sun (focus) is 93 million —91.5 million = 1.5
million miles; therefore, ¢ = 1.5 million. Find b:
b?=a’- ¢®=(93" 10°)"- (15" 10°)" =8.64675" 10° ® b=92.99" 10°

X Y

+ =1.

(93" 10°)° (92.99" 10°)°

The equation of the orbit is:

Since the mean distance is 142 million miles, a =142 million. The length of the major
axisis 284 million. The aphelion is 284 million — 128.5 million = 155.5 million miles.
The distance from the center of the ellipse to the sun (focus) is 142 million — 128.5 million
= 13.5 million miles; therefore, ¢ =13.5 million. Find b:
b?=a’- ¢®=(142" 10°)"- (135" 10°)' =1.9982" 10" ® b=1414" 10°
2 2

The equation of the orbit is: X >+ y = =1.

(1427 10°)" (141.4" 10°)

The mean distance is 507 million — 23.2 million = 483.8 million miles.
The perihelion is 483.8 million — 23.2 million = 460.6 million miles.
Since a = 483.8" 10° andc =23.2" 10°, we can find b:
b?=a?- c*=(4838" 10°) - (232" 10°)° = 2.335242" 10" ® b= 4832" 10°
2 2
The equation of the orbit of Jupiter is: X s + y = =1
(483.8" 10°)" (4832° 10°)
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66.

67.

68.

69.

Section 11.3 TheEllipse

The mean distance is 4551 million + 897.5 million = 5448.5 million miles.
The aphelion is 5448.5 million + 897.5 million = 6346 million miles.
Since a =5448.5" 10° andc =897.5" 10°, we can find b:

b? =a?- ¢? = (54485 106)2 - (897.5° 106)2 = 2.88806 " 10%
b =5374.1" 10°

2
The equation of the orbit of Plutois: X o+ y o =1.
(54485° 10°)° (5374.1° 10°)

If the x-axisis placed along the 100 foot length and the y-axis is placed aong the 50 foot

. XY
length, the equation for the elipseis: =7 + > = 1
Find y when x = 40:
402 y2 3 y? 1600 9
502 252 =1® o5~ =1- m@ —625X75® Yy » 15 feet

The width 10 feet from the side is 30 feet.

If the x-axisis placed along the 80 foot length and the y-axisis placed along the 40 foot
. . D N
width, the equation for the ellipseis: 107 + = 507 =1.
Find y when x = 30:
307 ¥ Y _, 900 7 _

The width 10 feet from the sideis 26.4 feet.

(@ Put the equation in standard ellipse form:
AX® +Cy* +F =o A1 0,Ct O,Ft 0
AXZ +Cy2 —_
AC L CY g
—F _I—'

X2 .
+ =1 where - F/Aand - F/C arepositive
Qar Maie P
Thisisthe equation of an ellipse with center at (O, 0).
(b) If A=C, theequation becomes:

AC+AY=-F ® X+y’ =g

A
Thisisthe equation of acircle with center at (0, 0) and radius of \ITF .
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70. Complete the sguare on the given equation:
Ax?+Cy? + Dx+Ey+F =0, At0, CtO

A§(2+%xd+ C?’?/2+Eyg= -F

D D? ¢ E? 0_ D>  FE?
AK’ iy CoY'+ Cy e ar tac
Do Eg’ _ D> | E?
Aa?<+ +Cﬁ/ o WJrH F
2 2
@ If 43\2 4E(:2 F isof thesamesign as A (and C), thisis the equation of an ellipse
e D -Ej
whose center is &SR ST o
D? | E? =D -Ej
(b) If W+4C2_ F =0, thegraphlsasmglepomteZA g
2 2
(o If 4[,)5\2 4EC2 F isof the opposite sign as A (and C), this graph contains no points

since the left side has the opposite sign of the right side.

71. Answerswill vary.
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