Chapter 11

Analytic Geometry

11.R Chapter Review

1.y’ =-16x
Thisis aparabola
a=4
Vertex: (0, 0)
Focus. (4,0)
Directrix: x=4

2
3 a-y =1
Thisisahyperbola
a=5 b=1.
Find the value of c:
c’=a’*+b*=25+1=26

c=+26
2

4. 3p-x=1

Thisis ahyperbola.
a=5 b=1.

Find the value of c:
c’=a’*+b*=25+1=26

c =26

1
16x°=y ® X' =—
2. y 16y
Thisisaparabola.

1
a=—
64
Vertex: (0, 0)
& 10
Focus: 80 642
1

Directrix: Y~ "5

Center: (0, 0)

Vertices. (5, 0), (-5, 0)

Foci: (J% 0) ( 26,()
1 1

Asymptotes: Y 7% YT EX

Center: (0, 0)

Vertices: (0, 5), (0,-5)

Foci: (O, J2_6) (O, - J%)

Asymptotes. y=05%; y=-5X
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2 2

75+ 5= 1

Thisisan ellipse.

a=5 b=4.

Find the value of c:

c’=a’- b*=25- 16=9

c=3
2 2

§of =

Thisisan ellipse.

a=4, b=3.

Find the value of c:

c?=za?- b*=16- 9=7

c=v7
X +4y=4

Thisis aparabola
Write in standard form:

X =-4y+4
X' =-4y-1)
a=1
3y’ -x"=9

Thisisahyperbola.
Write in standard form:
y: X2
T 9571
a=43 b=3
Find the value of c:
c’=a’+b?*=3+9=12

c=v12 =243
4x%-y* =8

Thisis ahyperbola.
Write in standard form:

NG y2_1
278"
a=y2, b=J8=22.

Find the value of c:
c’=a’+h?>=2+8=10

c=v0

Section 11.R  Chapter Review

Center: (0,0)
Vertices. (0, 5), (0, -5)
Foci: (0, 3), (0,-3)
Center: (0, 0)

Vertices: (0, 4), (0, —4)
Foci: (0, J7 ) (0, -7 )

Vertex: (0, 1)

Focus: 0,0

Directrix: y=2

Center: (0, 0)

Vertices: (O, Jé) (0, - J§)

Foci: (0,243), (0, - 243)

Asymptotes. y= {gx; y=- %Ex

Center: 0,0
Vertices: ( J2, O), (ﬁ 0)
Foci: ( J10, () (Jl_o ()

Asymptotes. y=2x y=-2X

1121



Chapter 11 Analytic Geometry

10. 9x°+4y° =36 Center: (0, 0)
Thisisan elipse. Vertices:(0, 3), (0, —3)
Write in standard form: Foci:
2
§+y§:1 (O‘E) (O’_‘E)
a=3 b=2.

Find the value of c:
c’=a’- b*=9- 4=5

c=v5
11. X°- 4x=2y Vertex: (2, -2)
Thisis aparabola & 30
Writein standard form: Focus: 82 " og
X*- 4x+4=2y+4 5
(x- 2> = 2(y +2) Directrix: Y~ 5
1
a=-=
2
12. 2y*-4y=x- 2 Vertex: (0, 1)
Thisis aparabola. a 0
Writein standard form: Focus: g
2(y*- 2y+1) =x-2+2 _ 1
1 Directrix: X~ "3
(y-9*==x
2
1
a=-=
8
13. y°- 4y- 4x* +8x=4 Center: 1, 2)
Thisis ahyperbola. Vertices: (1,0), (1, 4)
Write in standard form: Foci: (1 2- JE_S) (1 2+ Jg)
(y* - 4y +4)- 4(2x2- 2x+12) =4+4- 4 Agmptotes
(y-2)"- 4x-1)" =4 y-2=2(x-1; y-2=-2(x-1)
(y_ 2)2 - (X' 1)2 =1
4 1
a=2 b=1

Find the value of c:
c’=a’+b*=4+1=5

c=v5
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Section 11.R  Chapter Review

14. 4x®+y +8x- 4y+4=0 Center: (-1, 2)
Thisisan ellipse. Vertices: (-1, 0), (-1, 4)
Write in standard form: Foci: ( 1 2- J:_B) ( 12+ JI_B)

AX*+2x+1)+ (Y - dy+4)=- 4+4+4
AX+1F +(y- 2Y =4
2
(X 4]'_1)2 +(y-42) =1
a=2 b=1
Find the value of c:
c’=a’*- b*=4-1=3

c=v3
15. 4x*+9y’ - 16x- 18y =11 Center: (2, 1)
Thisisan ellipse. Vertices. (-1, 1), (5, 1)
Write in standard form: Foci: (2 - J5, 1), (2 + b5, 1)

4x2 +9y? - 16x - 18y =11
4(X% - 4X+4)+9(y?- 2y+1)=11+16+9
4(x- 2> +9(y-1)* =36
2
(20 ()
a=3 b=2.
Find the value of c:
c’=a’- b*=9- 4=5

c=v5
16. 4x?+9y’- 16x+18y =11 Center:  (2,-1)
Thisisan ellipse. Vertices. (-1, -1), (5, -1)
Write in standard form: Foci: (2 -5, - 1), (2+ J5, - 1)

4% +9y® - 16x +18y =11
4(X*- AX+4)+9(y* +2y+1)=11+16+9
4(x - 2)*+9(y+1)* =36
2 2
LS VA
a=3 b=2.
Find the value of c:
c’=a’- b*=9- 4=5

c=v5
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Chapter 11 Analytic Geometry

17. 4x®-16x+16y+32=0 Vertex: (2, -1)
Thisis aparabola Focus. (2,-2)
Write in standard form: Directrix: y=0
4(x*- 4x+4) = -16y- 32+ 16
4(x- 2)° = -16(y+1)
(x- 2)*=-4(y+1)
a=1
18. 4y’ +3x-16y+19=0 Vertex:  (-1,2)
Thisis a parabola. €19 29
Writein standard form: Focus: & 16’ ¢
A(y?- 4y+ 4) = -3x- 19+16 o1
Ay-2)% = 3(x+1) Directrix: 16
(v- 2 =- J(x+])
-3
16
19. 9x° + 4y’ - 18x +8y = 23 Center:  (1,-1)
Thisisan elipse. Vertices: (1,-4), (1, 2)
Write in standard form: Foci: (l - 1- Jg) (l -1+ JE)
9(X* - 2x+1)+4(y’ +2y+1) =23+9+4
9(x- 1 +4(y+1)°* =36
(x-17°, (y+1)* _
7 t—g -1
a=3 b=2.
Find the value of c:
c’=a’*- b*=9- 4=5
c=v5
20. X -y -2x-2y=1 Center: (1,-1)
Thisisahyperbola Vertices: (0,-1), (2,-1)
Write in standard form: Foci: (1+ J2, - 1), (1- J2, - 1)
(¢ - 2x+1)- (322 + 2y+12) =1+1-1 Asymptotes:
(x-1y- (y+1) =1 y+1l=x-1 y+1l=-(x-1)
a=1 b=1.

Find the value of c:
c’=a’+b*=1+1=2

c=v2
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21. Parabola: Thefocusis (-2, 0) and the directrix is
x=2. Thevertexis(0, 0). a =2andsince (-2, 0)
isto the left of (O, 0), the parabola opens to the | eft.

22.

23.

24,

The equation of the parabolais:

2

Yy =- 4ax
Yo = - 4%
y* =- 8x

Ellipse: The center is (0, 0), afocusis (0, 3), and a

vertex is (0, 5). Themagjor axisis x=0.

a=5 c=3. Findb: b?=a%*- ¢?=25- 9 =16.

So, b = 4. Theequation of the ellipseis:

X2y
7t =l
X2 y?
zryg=!
X2 Y _
Gl

Hyperbola: Center: (0, 0); Focus. (0, 4);
Vertex: (0, —2); Transverse axisisthey-axis;
a=2;, c=4. Findb:
b>=c’-a’*=16-4=12
b=J12 =248

2
Write the equation: yz -

Rl
1
=

Parabola: Vertex: (0, 0); Directrix: y=-3;
a = 3. Thegraph opensup. The equation of the
parabolais:

x° = day

X" = 4(3)y

x* =12y

Section 11.R  Chapter Review

V:(0,0) X
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Chapter 11 Analytic Geometry

25.

26.

27.

28.

Ellipse: Foci: (=3, 0), (3,0); Vertex: (4, 0);

Center: (0, 0); Major axisisthe x-axis,

a=4; c=3. Findb:
b’=a®-c*=16-9=7

b={7
X2

- - y: _
Write the equation: wtT =1

Hyperbola: Vertices: (-2, 0), (2, 0); Focus. (4, 0);
Center: (0, 0); Transverse axisisthe x-axis,
a=2 c=4. Findh:
b?=c?-a’=16- 4=12
b=J12 =248
2 y2

Write the equation: é— v 1

Parabola: Thefocusis (2, —4) and the vertex is
(2,-3). Bothlieonthevertical linex=2. a=1
and since (2, —4) isbelow (2, —-3), the parabola
opens down. The equation of the parabolais:

(x- h)* =- 4a(y- k)

(x-2) =- 44y~ (-3))
(x- 2 =- 4y +3)

Ellipse: Center: (-1, 2); Focus: (0, 2);
Vertex: (2, 2). Mgoraxis. y=2. a=3 c=1.
Find b:

b*>=a®-c*=9- 1=8

b=y8=2J2

(xgl)z L2

Write the equation: 3

-z

L P
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29.

30.

31.

32.

Hyperbola: Center: (-2, -3); Focus. (4, -3);

Vertex: (=3, -3); Transverse axisis parale to the

x-axis, a=1 c=2. Findb:
b>=c?*-a*=4-1=3

b=43

Write the equation:

(x+2¢ (y+3)* _
T - =1

3

Parabola: Focus: (3, 6); Directrix: y=8;
Parabolaopensdown. Vertex: (3,7) a=1. The
equation of the parabolais:

(x- h)* =- 4a(y- k)

(x- 3)° =-4Q)y- 7)

(x-3)°=-4y-7)

Ellipse: Foci: (4, 2), (4, 8); Vertex: (-4, 10);
Center: (-4, 5); Mgor axisis paralel to the y-axis,
a=5 c=3. Findb:

b’=a®-¢c*=25-9=16

b=4
. . (x+4)? (y-5° _
Write the equation: T =1

Hyperbola: Vertices: (-3, 3), (5, 3); Focus. (7, 3);
Center: (1, 3); Major axisis parald to the x-axis,
a=4;, c=6. Findb:

b?>=c’- a®=36-16=20

b =420 =246
- o (x- 12 (y-3)°
Write the equation: 6 —750 -1

Section 11.R  Chapter Review
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Chapter 11 Analytic Geometry

33. Hyperbola: Center: (-1,2); a=3 c=4; y
Transverse axis parallél to the x-axis; Find b: :
b>=c*- a*=16-9=7
b=J7
2 Y
Write the equation: (xgl) - ¢l 72) =1
34. Hyperbola: Center: (4,-2); a=1 c=4; V
Transverse axis parallel to the y-axis; Find b: 24 42
b?=c’-a*=16-1=15 T .
b =415 = 4\/(4,_3
. (y+2? (x- 4)? 27 *ci4-2)
Write the equation: - ( 5 ) - 1 — TR
ol JF(4-6)
35. Hyperbola: Vertices: (0, 1), (6, 1); |

Asymptote: 3y +2x- 9=0; Center: (3, 1);

Transverse axisis parallel to the x-axis; a=3; The
2

slope of the asymptoteis ~ 3; Find b

%’:;}):;ﬁ ® -3=-6® b=2

- o (x=3? (y-1)° ]

Write the equation: 5 - 71— -1 N
36. Hyperbola: Vertices: (4, 0), (4, 4); Iy ]
Asymptote: y+2x- 10 =0; Center: (4, 2); 61 y

Transverse axisis parallel to they-axis, a = 2;
The slope of the asymptoteis - 2; Find b:

- -2 oC(42)
2=F=-20 -2=-2® b=1 2 *
: (Y- 27 (x-4)? _ — AN T
Write the equation: y i =1 1

-2+

37. y*+4x+3y-8=0
A=0 andC =1 AC=(0)(1)=0. Since AC =0, the equation defines a parabola.

38. 2x°-y+8x=0
A=2and C=0; AC=(2)(0F0. Since AC =0, the equation defines a parabola.
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39.

40.

4]1.

42.

43.

45,

46.

47.

Section 11.R  Chapter Review

X° +2y° +4x- 8y+2=0
A=1andC=2; AC=(1)(2)=2. Since AC>0and At C, the equation defines an
elipse.

X°- 8y -x-2y=0
A=1andC=-8 AC=() - 8 =-8. Since AC <0, the equation defines a hyperbola.

9x’ - 12xy+ 4y’ +8x+12y =0
A=9 B=-12, C=4 B - 4AC=(-12)° - 4(9)(4)=0; parabola

4x* +4xy+Yy - 8J5x+1645y =0
A=4, B=4 C=1 B’-4AC=4"- 44)(1)=0; parabola

4x? +10xy+4y* - 9=0
A=4, B=10, C=4 B?- 4AC=10- 4(4)(4)=36 >0; hyperbola

4x%- 10xy+4y*- 9=0
A=4, B=-10, C=4 B?- 4AC=(-10)"- 4(4)(4=36>0; hyperbola

X°- 2xy +3y° +2x+4y-1=0
A=1 B=-2, C=3 B*-4AC=(-2)7°- 41)(B)=-8<0; dlipse

4x? +12xy- 10y’ +x+y-10=0
A=4, B=12, C=-10 B - 4AC=12°- 4(4)¢10) =304>0; hyperbola
2 2 9
2X°+5xy+2y --2:0
A=2B=5and C=2; cot(26
2 P2

X = X'cos0 - ysinﬁz?x

I
o
®
»
I
Nl
®
D
I
NIT

2
y = XS|n6+yCOSB—£X'+

2
& o2 &R
%ﬁ X'- y §£(

(x?- 2x'y'+y'2)+ 2( - y?)+ (x2+2x'y'+ y?)- -220

2 1
dx2. Ly ox? yrzge XX
27 727 72 1 9

Hyperbola; center at (0, 0), transverse axisisthe x'-axis, verticesat (1, 0).

1129



Chapter 11 Analytic Geometry

48.

2x%- 5xy +2y° - gzo

A=2B=-5adC=2 Cot(26)=A;BC=2_—2=O ® 2e=% ® e=%1
. N R R ) ;
X =Xc0s0- ysin® = > X- Y= 2(x-y)
y:XSine+y'cos@=§2x'+gy':§(x'+y')
aeﬁ 02 &2 J' 0 RN § 9_
%— - E%? (x'- yé—x+y) I+2 (x+y)6 -2—0
(x2- 2x'y'+y'2)-§(x'2' y?)+(x2+2xy+y?)- 2 =0
2 2

2 12
--1x'2+9y -2 -x?+9y'?*=9® Y X
2 2 2 1 9

49. 6x°+4xy+9y°-20=0

A=6,B=4,andC=9; cot(2) =

————————-—‘EE—JJE ® 06 »634°
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Section 11.R  Chapter Review

X = X'cos0 - ysinezéx'- ﬁyzé(x 2y))
5 5 5
y = Xsm6+ycos(3:2—‘,‘r3x+%y f(2x'+y')

P2 & e e 0 &®f
Géﬁx 2y-++4§£x 2y)§(2x+y —+9é£ 2x+y -20 0

g(x'2-4x'y'+4y'2) ;’(Zx -3x'y- 2y°)+ 9(4x +4x' y+y) 20=0

6024 .\, 24 2,8 012 ., 8 , 36 ., 36 o
=X = XY+ =y + =X - - — X+ =X'y+ = 20
X TGN XY Gy XY y

12 12
10x2+5y2=20® == + 2= =1

>4

Ellipse; center at the origin, major axisisthe y'-axis, vertices at (0, +2).

50.

2J5

y = Xsm6+ycose—?x+

R[5 o2 ang R[S 0 J'

g?(x 2y +4§—x 2y)£?(2X+y +4§— 2X+y)
+16J§§£ X- 2y 2 é—2x+y

%(x'z- 4X'y'+ 4y?) + g(ZX'Z- 3x'y- 2y?) +g (4x'2+ 4xy+y?)
+16x'- 32y'- 16x'- 8y'=0
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Chapter 11 Analytic Geometry

1. 4 4.28212,8.216.216,.4.2 .
=X“- =X'y+=y'+=X - =y =X+t =XYy'+=y“- 40y'=0
5 5 Y y 5 5 Xy 5y 5 5 Y 5y Y

5X'2- 40y—0®x =8y

Parabola; vertex at the origin, focus at (0, 2).

51. 4x*- 12xy+9y*+12x +8y =0

A=4,B=-12andC=9; cot(20) = A& =242 -2

B 13

& 5t_’)
sind = —132,: i=2—‘,1_3; SO = ® 0 »33.7°
2 13 13
X = Xcos0 - y'sing = SE X'~ 2J1_3y.:
13 13

y = Xsin® +y'cose = ZJE X'+ 3‘1,3:1'_3y': ‘,1_3(2x'+ 3y)

463‘/7 3x - 2y i 1269‘/? 3x - 2y) Om (2x+3y) +9€P‘m % +3y
" 12?{—?(& i 2y)2+ SéT? (2x +3y)2 =

2 (ox2- 120y + 4y?)- T5(6x2+5¢'y - by?)+ y(ax?+12x y + 9y?)

3
36yT3 . 2403, 1613 . 24JT3 ,
t/3 XT3 Ytz XtTag YT
B Sor B B Bor By

%x’ +108x'y‘+ﬁy' +4J13x =0
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92.

Section 11.R  Chapter Review

13y 2 +4I3x = 0 : Iy
y2=- B, y ;

Parabola, vertexatthe origin,
0 IR iy N S T

focusatge Tz

9x’ - 24xy +16y* +80x+60y =0

A=9,B=-24,andC = 16; cot(2) = AL D_7T 4 cos(ze):l
B -24 24 25
gzg; cosH EZ& ® 6 »36.9
25 5 JZ5 5
. 4 3 1
X =XcoSO - y'sInf==x'- =y'==(4x"- 3y’
y XY 5( y)
. 3 4 1
=X9NnO +y'cosh == X'+ =y'==(3x'+ 4y
y y 5 =Y 5( y)

o2
985 (4x- 3y - 248?3 (4x'- 3y) é- (3x'+4y’ —+16(é*- (3x' +4y)

|o SE=3

+8Qé— (4x'- 3y))- +603— (3x’ +4y)

2%(16x'2- 24x'y'+ 9y°)- ;—5(12x'2+7x'y'- 12y°) + £(9x'2+ 24x'y'+ 16y?)
+64x'- 48y'+ 36X+ 48y'=0

144 ,, 216 , ,. 81 , 288 _, 168 , , 288 ,
— X% =Xyt =y — - —=—=XYy'+—Yy
25 25 25 25 25 25
L4 x'ﬁﬁx'y' 256 y'2+1OOX 0
25 25

25y?+100X=0® y* = - 4X’ _
Parabola; vertex at (0O, 0), focus at (-1, 0). ' Y

4.

2.

, :_:4:_:2: :é:q:.:x:
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Chapter 11

53.

4.

55.

56.

Analytic Geometry

f = —
1- cosH
ep=4 e=1 p=4
Parabola; directrix is perpendicular to the
polar axis 4 unitsto the left of the pole;

vertex is (2, p).

(= 6
~1+sn6
ep=6, e=1 p=6
Parabola; directrix is parallel to the polar axis

6 units above the pole; vertex is g% %g.

.6 __ 3
-0y Zsing

ep = 3’ e= %’ p= 6
Ellipse; directrix is parallel to the polar axis
6 units below the pole; vertices are

P& 3po
26, 5 g and 82 7o

2
r = 2 = §
3+2c0% 1+ %cose

_2 . _2 __
=3 e=3 p=1
Ellipse; directrix is perpendicular to the polar

axis 1 unit to the right of the pole; vertices

@ L.
are gz, 05and (2, p).

Directrix

lq:FI) + e ——————
n 2 4
_2.
-4
Direct
q:-% Irectrix
4.
2.
9P . , . . g0
-4 -2 2 4
_2.
_4_
%
a8
4
z
i i ) SR AN =21
£ —a '{}j/ 4 B
-4
Directrix
o
q::% Directrix
4.
2_

o G0,
-4 5] z 4
_2.

_4.

%
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—_ 8 —_ 2 :% Directrix
Sl 1 =7T8c0® ~ I+ 200D ]
ep=2 e=2 p=1
Hyperbola; directrix is perpendicular to the
polar axis 1 unit to the right of the pole; op ] g=0
) ﬁ 0 T4 2 | I
verticesare g5, 07 and (- 2, p). \
_ 10 _ 2 q::n
8. I =5T70sn6 ~ I74sn® J
ep=2 e=4 p= 1 1
=2 €24, p=3 .
Hyperbola; directrix is parallel to the polar D'L“"\ —
axis ¥ unit above the pole; vertices are e i
& Py ®e 2 3pj -2
5 734" 3 T .
_4.
q=:3§
59 -2 60 =9
' = 1T-coso ' . f=72-sno
r-rcosd =4 2r-rsing =6
r =4+rcosd 2r =6+rsind
r=(4+rcos0)? 4r? =(6+rsing)?
X2+ Y2 = (44 %) 4(x*+y) = (6+yy
X +y* =16 +8x+ X’ A% + 4y =36+12y +y?
y’- 8x-16=0 4Ax?+3y?*- 12y- 36 =0
61 r= 8 62 r= 2
: ~7+8cod : ~3+2cod
4r +8rcost = 8 I +2rcosf =2
4r = 8- 8rcoso 3r =2- 2rcoso
r=2- 2rcoso Or? =(2- 2rcosf)?
r’=(2- 2rcose)’ x> +y) =(2- 2%)°
X +y”=(2- 2x)° OX? +9y* =4- 8x+4x?
X2 +y? =4- 8x+4x° 5x2 +9y? +8X- 4 = 0

3X*- ¥ -8x+4=0
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63. X=4t-2, y=1-1, - ¥<t<¥
YA

2
(_2! 1)

Analytic Geometry

64. x=2t°+6, y=5-1, - ¥<t<¥

y

=

OFRPNWAhUIIOONW0WOO

A

o
[Eny
N -
wh
N
;1™

65. x=3sint, y=4cog+2, OE£tE£2p

(o)) ™

~

o

(o] =
=

S

x

- \\V )
210, -2

66. x=Int, y=t3 t>0

YA

Z

V<

W

X=4(1-y)- 2
X=4-4y- 2
X+4y =2

x=2(5-y)?+6

x = 2(25- 10y +y?) +6
Xx=50- 20y +2y*+6
X =2y*- 20y +56
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67.

68.

69.

70.

Section 11.R
x=sec’t, y=tan’t, 0£t£ G
Ya
2_
B (2,1) tan’t +1 =sec’t
+1=X

I I | X y
-2 (1,0 2

2+

x=t>'% y=2t+4, t30

y
10
9 2/3
g y=2Xx"" +4
6
5
4
3
2
1
0 [ T I T N Y A | X
012345678910

Write the equation in standard form:
2 2 _ X y2 _
4x°+9y" =36 ® §+7—1
The center of the éllipseis (0, 0). The magjor axisisthe x-axis.
a=3 b=2 c?=a’-b’=9-4=5® c=4b5.

For the ellipse:
Vertices:(—3, 0), (3, 0)
Foci: (- ¥5,0), (5. 0)
For the hyperbola:
Foci: (-3,0), (3,0
Vertices: ( J5, O), (JE O)
Center: (0,0)
a=4J5; c=3 b’=c’-a’=9-5=4® b=2

2 2
The equation of the hyperbolais: -X5- - %— =1

Write the equation in standard form:

2 2 _ X yz_
X -4y =16 ® " 7"

The center of the hyperbolais (0, 0). Thetransverse axisisthe x-axis.
a=4 b=2 c®=a’+b*=16+4=20 ® c= J20=25.
For the hyperbola:

Vertices:.(—4, 0), (4, 0)

Foci: (- 245, 0), (245, 0)

Chapter Review
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For the ellipse:
Foci: (4,0), (4,0
Vertices: (- 245, 0, (245, 0)
Center: (0, 0)

a=2J5 c=4; b’=a’-c*=20-16=4 ® b=2

X2 y2
The equation of the éllipseiss. —+=—=1
20 4

71. Let (x,Yy) beany point in the collection of points.
The distance from (x, y) to (3, 0) = yJ(x - 3)° +y° .
The distance from (X, y) tothelinex = l? islx- %? .

Relating the distances, we have:

(x- 3 +y’=

16
X- —
3

16('52

168
9e, 32 2560

2 2
-BX+9+Yy = —(CX - — X +—
X XTITY = 168" 9 o

16x* - 96X +144 +16 2:9x - 96x+ 256
y

2 2
7x? 16y —1 XY -1

7% +16y°=112® —
112 112 16 7

The set of pointsisan ellipse.

72. Let (x,y) beany point in the collection of points.

The distance from (x, y) to (5, 0) = ‘/(x 5)2 +y°.
The distance from (X, y) tothelinex = -5- |s|x- -1§

Relating the distances, we have:
5 16
Vx- 5 +y° :zlx' .y

> B x 165
(x- 52 +y == K- =25

x° - 10x+25+y° ‘%e 2_ =2 32 @8

16x* - 160x + 400 +16y* = 25x° - 16OX + 256

2 2 _ 9X2_16y2_
Ox“-16y- =144 ® T2 W_l ®

The set of pointsis a hyperbola.

&%
1

o's,
I
H
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73.

74.

75.

Section 11.R  Chapter Review

L ocate the parabola so that the vertex is at (0, 0) and opens up. It then has the equation:
x* = day. Sincethelight sourceislocated at the focus and is 1 foot from the base, a = 1.
The diameter is 2, so the point (1, y) islocated on the parabola. Solvefor y:

1°=40) y® 1=4y ® y=0.25feet
The mirror should be 0.25 feet deep or 3 inches deep.

Set up the problem so that the vertex of the parabola
isat (0, 0) and it opens down. Then the equation of y
the parabola has the form: x° = cy.
The point (30, —20) is a point on the parabola. x
Solve for ¢ and find the equation: 20
30% =¢(- 20) @0-20)
c=-45
X? = - 45y
To find the height of the bridge, 5 feet from the center, the point (5, y) is apoint on the
parabola. Solvefory:
5°=-45y ® 25=- 45y ® y» - 0.56
The height of the bridge, 5 feet from the center, is 20 — 0.56 = 19.44 feet.

To find the height of the bridge, 10 feet from the center, the point (10, y) is apoint on the
parabola. Solvefory:

10°=- 45y ® 100=- 45y ® y» - 2.22
The height of the bridge, 10 feet from the center, is20 —2.22 = 17.78 feet.

To find the height of the bridge, 20 feet from the center, the point (20, y) is apoint on the
parabola. Solvefory:

20°=- 45y ® 400=- 45y ® y » - 8.89
The height of the bridge, 20 feet from the center, is20 —8.89 = 11.11 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 60 feet, the length of
the major axisis 60, or 2a =60 ora =30. The maximum height of the bridge is 20 feet,

_ S N A
so b =20. Theequationis: 500 200 =1.
The height 5 feet from the center:

2 2
%*4)(/)0 =1® 4%0 =1- W)® V= 400 Xoes Sgg® y »19.72 feet

The height 10 feet from the center:

102 y* .o ¥y _ . 100 800
506+ 700 = 1® 705 =1 505 ® Y = 400 xgrs 500 ® v » 18.86 feet
The height 20 feet from the center:

% T 1®ym 1- o0 ® ¥ = 4005200 ® y» 14,91 feet
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76. Themaor axisis 80 feet; therefore, 2a =80 ora= 40. The maximum height is 25 feet, so
b =25. Tolocate thefoci, find c:

77.

78.

c’=a’- b*=1600- 625=975 ® c»31.2

Thefoci are 31.2 feet from the center of the room or 8.8 feet from each wall.

(@

(b)

(©)

@

(b)

Set up a coordinate system so that the y

two stations lie on the x-axis and the S

origin is midway between them. The

ship lies on a hyperbolawhose foci are A B X
the locations of the two stations. Since B
the time difference is 0.00032 seconds

and the speed of the signal is 186,000

miles per second, the differencein the

distances of the ships from each station

is.

distance = (186,000)(0.00032) = 59.52 miles
The difference of the distances from the ship to each station, 59.52, equals 2a, so
a =29.76 and the vertex of the corresponding hyperbolaisat (29.76, 0). Sincethe
focusisat (75, 0), following this hyperbola, the ship would reach shore 45.24 miles
from the master station.
The ship should follow a hyperbolawith avertex at (60, 0). For this hyperbola,
a = 60, so the constant difference of the distances from the ship to each station is

120. Thetime difference the ship should look for is:

time = ﬁm = 0.000645 seconds

Find the equation of the hyperbola with vertex at (60, 0) and afocusat (75, 0). The
form of the equation of the hyperbolais:

2 2
%-%:1 wherea = 60.
Sincec=75and b’ =c*- a®> ® b?=75"- 60%=2025.

: D N A
The equation of the hyperbolais: 600 - D005 - 1.

Since the ship is 20 miles off shore, we have y = 20. Solve the equation for x:

X2 207 _ x2 . 400 _ 97 , 97
3600 205 L ® 300 1toms cwr © X T3600%g
X » 66 miles

The ship'slocation is (66, 20).

Train:  Useeguation (2) withg =3, v, =0, h=0
x1=-%(3)t2+0><t+02-§t2

=1
Mary:
X, =6(t- 2)
Y, =3
Mary will catch thetrainif x, = X,.
3 3

Et2:E{t- 2)® §t2:6t- 12® t° - 4t+8=0
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Since b®- 4ac =(- 4¥ - 4(1)(8)=16- 32 =- 16 < 0, the equation has no red
solution. Thus, Mary will not catch the train.

(©)
5
— Mary
Train
0 15
0

79. (8 Useequation (2):
x = (100coq 35°))t
y=- %(32) t?+ (100sin(35%))t + 6

(b) Thebal isintheair until y=0. Solve:
- 16t +(100sin(35°)) t+ 6=0

_-100s n358(100sin(35°))° - 4(- 16)6)

2(- 16)
5736+ 36738 .o

-32
Theball isin the air for about 3.69 seconds. (The negative solution is extraneous.)
(c) Themaximum height occurs at the vertex of the quadratic function.
_-b _-100sin(35°)
2a 2(- 16)
Evaluate the function to find the maximum height:
- 16(1.79)* +100sin35°(1.79) 6 = 57.4 feet
(d) Find the horizontal displacement:
X = (100cos( 35°))(3.69) » 302 feet

»1.79 seconds

(€)

100

0 320

-100
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