Conic Sections

Parabolas

Review Queue
1. vertex: (0, 0), axis: x = 0, intercept: (0, 0)

ans-1001-08

3. (9, 0) and (-2, 0)

Parabolas with Vertex at (0, 0)

1. up 2. left 3. down

5. focus: (0.0625, 0), directrix: x = -0.0625

7. focus: (0, 2), directrix: y = -2ans-1001-01

C B T R

2. vertex (-5, -49), axis: x= -5

ans-1001-09

4. focus: (0, -0.5), directrix: y = 0.5
6. focus: (-1.25, 0), directrix: x = 1.25
8. focus: (0.125, 0), directrix: x = -0.125

ans-1001-02




9. focus: (0, -0.75), directrix: y = 0.75 ans-1001-03  10. y?=16x
11. y?=—40x

12. x*=14y

13. D= % , p and a have an inverse
d
relationship.
14. see worked out solution key

15. 16 inches above the vertex

Parabolas with Vertex at (A, k)

1. vertex: (-1, 6), focus: (-1, 5.25), directrix: y = 6.75, axis: x = -1
2. vertex: (3, 7), focus: (3, 7.25), directrix: y = 6.75, axis: x = 3

3. vertex: (-1, -2), focus: (1, -2), directrix: x = -3, axis: y = -2

4, vertex: (3, 0), focus: (0.5, 0), directrix: x = 5.5, axis:y =0

5. vertex: (-6, -8), focus: (-6, -7), directrix: y = -9, axis: x = -6

6. vertex: (0, 5), focus: (-0.125, 5), directrix: x = 0.125, axis: y =5

7. ans-1001-04 8. ans-1001-05
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9, ans-1001-06 10.

11.  (x-2)=-12(y +1) 12.
13. (x-6)=2(y-10) 14,
15. (x—4)*=-2(y +3), vertex is (4, -3)

Circles

ans-1001-07

(y—6)"=-20(x+3)

(y+2)=8(x-1)

Review Queue

1. 10 2. 12 3.

Circles Centered at the Origin

1. ans-1002-01 2. ans-1002-02
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A =16mn, C = 8n 4.
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4, ans-1002-04 5. ans-1002-05 6. ans-1002-06
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10. x*+y* =625 12. x’+y*=181

13. no 14, yes 15. no
1
16. a) 3 b) 3 C) y=3x+10
3 34
17. =——X+—
=5 s

Circles Centered at (A, k)

1. D 2. B 3. A 4, C
5. ans-1002-07 6. ans-1002-08 7. ans-1002-09
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R
R s

v v v
8. (x+3)*+(y+3)°=49 9. (x+7)Y +(y—-6)*=15 10.  (x-8)Y°+(y+1)*=289
11, (x+2)°+(y+5)7°=74 12, (x=172+(y-2)=26 13. (x—8)*+(y+5)*=68

14.  No, because (—9+5)* +(12—6)* #54. 15. y=1X+2—5

3 3

16. (x+2)+(y—-4)=9



Ellipses

Review Queue

1. Answers will vary; pools, Washington DC, mirrors, etc.
2 2 2
2. (x+9)" +(y-2) =121 3. _V=§X+5

Ellipses Centered at the Origin

1. vertices: (0, +4), co-vertices: (%3, 0), 2. vertices: (%5, 0), co-vertices: (0, £2),
foci: (O,i\ﬁ) ans-1003-01 foci: (i\/ﬁo) ans-1003-02

v v
3. vertices: (%8, 0), co-vertices: (0, £1), 4, vertices: (£10, 0), co-vertices: (0, £9),
foci: (i3 7,0) ans-1003-03 foci: (i\/E,O) ans-1003-04
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10.

13.

vertices: (+7, 0), co-vertices: (0, £2),

foci: (i3 5,0) ans-1003-05
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9 Y 49
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X Yo 11. X
4 7 36
X2 yZ

+ =1
279,841 203,852.25

Ellipses Centered at (A, k)

center: (-5, -1), vertices: (-5, -7) and (-5, 5), co-vertices: (0, -1) and (-10, -1), foci: (—5,—1i\E )

4

6.

2

81

2

61

vertices: (0, £11), co-vertices: (£3, 0),

foci: (i«/ﬁ,o) ans-1003-06

2 2

9 Xy _
4 25
2 2

12. X Yo
145 64

center: (-2, 6), vertices: (-6, 6) and (4, 6), co-vertices: (-2, 5) and (-2, 7), foci: (—Zi 15, 6)

center: (-5, -1), vertices: (-5, -7) and (-5, 5), co-vertices: (0, -1) and (-10, -1), fodi: (—5,—1idﬁ)

center: (0, 6), vertices: (8, 6) and (-8, 6), co-vertices: (0, 1) and (-0, 11), foci: (i 39,6)

center: (8, 4), vertices: (8, 1) and (8, 7), co-vertices: (7, 4) and (9, 4), foci: (8,4i2\/§ )

center: (-4, -5), vertices: (-4, 4) and (-4, -13), co-vertices: (-2, -5) and (-6, -5), foci: (—4,—5i«fﬁ )



7. ans-1001-07 8. ans-1001-08
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Hyperbolas

Review Queue Answers

1. v(1,-5),f(3,-5), x =1 2. ¢(2,6),r=5

3. (-7,3), W(-4, 3) and (-10, 3), cv(-7, 11) and (-7, -5), f(—7ix/£,3)



Graphing Hyperbolas Centered at the Origin

1.

11.

(13, 0), (25, 0), yzig

(9, 0), (i 145,0), % =ig

0, 7), (o,i\/ﬁ), y=tg

(0, £1), (O,i\E), y=—tx

0, £4), (O,iZ\/E ) v J_r%

Fodi are (i@,o)and (+4,0).

2.

ans-1004-01

10.

0, +5), (O,i\/;), y=t2

N

(x4, 0), (J_rz 2,0), y=tx
0, +3), (O,i\fl?)O), y=i%
(28, 0), (iZE,O), y:i%

Answers will vary.

Writing the Equation of a Hyperbola, Centered at the Origin

Xy
4 21
XZ yZ
36 9
XV gl X
25 16 16 25
2 2 2
L _xtor 2 -E -

2 2

y X

85 36

2 2

Y X _
729 81

10.

3. L -Z o
25 25
2 2
9. L _-ZX 4
64 8
2 2 2 2
£y X
9 16 36
2 2 2 2
£y P X
49 100 100 49

ans-1004-02



Hyperbolas Centered at (A, k)

1.

(-5.-1), (0, -1) and (-10, -1), (—5ix/6_1,—1), y+1=ig(X+5)
(6, -2), (6, 2) and (6, -6), (6,—2i\/ﬁ), Y +2=+4(x—6)

(3, 2), (3, 5)and (3, -1), (3,2i\/£), y—2=i%(x—3)

(0, 6), (8, 6) and (-8, 6), (i\/@ﬁ), y—6=igx

(8, 4), (7, 4) and (9, 4), (81\/5,4), y—4=+3(x—8)

(-5, -4), (-5, -2) and (-5, -6), (—5,—4i\/£), y+4=i§(X+5)

ans-1004-05 8. ans-1004-06
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n (X—B)Z_(y+3)2:1
25 49

N (X+1)2_(y+3)2:1
81 16

s (X+5)2_(y+2)2:1
4 49

12.

General Conic Equations and Solving Non-Linear Systems

Review Queue Answers

1.  x=3+3

3. y+2=—4(x+5)

General Conic Equation

L (y—3)2_(X+2)2:1

3 (X+4)2+(y+3)2:1
16 49

5. circle, (-1, 1.5)
7. ellipse, (2, 0.5)

9. parabola, (-5, -3)

Classifying Conic Sections

1. circle 2.
4, parabola 5.
7. C 8.
10. B 11.

13. hyperbola 14.

2.
4,
2.
4,
6.
8.
10.
hyperbola
parabola
D
parabola
parabola

2+4J6
ey

2 2
-2 (-1 _,
20 36

(y-5)=—~(x-5)

(x-5)+y’=4

parabola, (1, -9)
hyperbola, (1.5, -1)

hyperbola, (-2, 7)

3. ellipse
6. circle
9. A

12.  circle



15. A=36rx

a) ans-1005-01 b) Yes
C) A=abr
d) A=30r, the ellipses are smaller than the circle

Solving Systems of Lines, Quadratics, and Conics

1. (-1, 8), (-1, -3), (3, 2.5) 2. (3,7), -1, 2.75) 3. (-4, 0), (0, 3.5)
4, (-6.5, 6.5), (6. -3) 5. 0,1,2,3,0r4 6. 0,1,2,3,0r4
7. (1.722, 0.722), (-2.322, -3.322)

8. (1.69, 2.155), (0.71, 2.645) 9. (+1.076, -2.843), (+1.610, -1.407)

10. (0, 10), (2, -9) 11. no solution 12. (1, 2), (-2.67, 4.75)

13. {i L J 14.  (2,2)and (-2, -2)
\/1+m2 \/1+m2




