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3)Graphȱtheȱellipse: 4(xȱ-ȱ1)2ȱ+ȱ9(yȱ+ȱ2)2ȱ=ȱ36

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ36.

(xȱ-ȱ1)2

9
ȱ+ȱ (yȱ

+ȱ2)2

4
ȱ=ȱ1 hȱ=ȱ1ȱandȱkȱ=ȱ-2ȱ→ȱTheȱcenterȱis:(1,ȱ-2).

a2ȱ=ȱ9ȱ→ȱaȱ=ȱ3 b2ȱ=ȱ4ȱ→ȱbȱ=ȱ2

Theȱverticesȱare:ȱ(-2,ȱ-2)ȱandȱ(4,ȱ-2).

Theȱendpointsȱofȱtheȱminorȱaxisȱare:ȱ(1,ȱ0)ȱandȱ(1,-4).

c2ȱ=ȱa2ȱ-ȱb2ȱ=ȱ9ȱ-ȱ4ȱ=ȱ5 →ȱcȱ=ȱ 5

Theȱfociȱareȱ(1ȱ-ȱ 5,ȱ-2)ȱandȱ(1ȱ+ȱ 5,ȱ-2).

x

y

x

y

3)

4)Graphȱtheȱellipse:ȱ 9(xȱ+ȱ1)2ȱ+ȱ4(yȱ-ȱ1)2ȱ=ȱ36

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ36.

(xȱ+ȱ1)2

4
ȱ+ȱ (yȱ

-ȱ1)2

9
ȱ=ȱ1 hȱ=ȱ-1ȱandȱkȱ=ȱ1ȱ→ȱTheȱcenterȱis:ȱ(-1,ȱ1).

a2ȱ=ȱ9ȱ→ȱaȱ=ȱ3 b2ȱ=ȱ4ȱ→ȱbȱ=ȱ2

Theȱverticesȱare:ȱ(-1,ȱ-2)ȱandȱ(-1,ȱ4).

Theȱendpointsȱofȱtheȱminorȱaxisȱare:ȱ(-3,ȱ1)ȱandȱ(1,ȱ1).

c2ȱ=ȱa2ȱ-ȱb2ȱ=ȱ9ȱ-ȱ4ȱ=ȱ5 →ȱcȱ=ȱ 5

Theȱfociȱareȱ(-1,ȱ1ȱ-ȱ 5)ȱandȱ(-1,ȱ1ȱ+ȱ 5).
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y

x

y
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Findȱtheȱstandardȱformȱofȱtheȱequationȱofȱtheȱellipse.
5)Majorȱaxisȱverticalȱwithȱlengthȱ8ȱ;ȱlengthȱofȱminorȱaxisȱ= 4ȱ;ȱcenterȱ(0,ȱ0).

x-5 5

y

5

-5

x-5 5

y

5

-5

2aȱ=ȱ8ȱ→ȱaȱ=ȱ4 2b=ȱ4ȱ→ȱbȱ=ȱ2 Theȱequationȱis:ȱ x2

4
ȱ+ȱy

2

16
ȱ=ȱ1

5)

6) Foci:ȱ(-5,ȱ0),ȱ(5,ȱ0)ȱ;ȱvertices:ȱ(-8,ȱ0),ȱ(8,ȱ0).

x-5 5

y

5

-5

x-5 5

y

5

-5

2aȱ=ȱ16ȱ→ȱaȱ=ȱ8 ; cȱ=ȱ5

c2ȱ=ȱa2ȱ-ȱb2ȱ→ȱb2ȱ=ȱa2ȱ-ȱc2=ȱ64ȱ-ȱ25ȱ=ȱ39ȱȱȱȱTheȱequationȱis:ȱx
2

64
ȱ+ȱy

2

39
ȱ=ȱ1

6)

3



7)Majorȱaxisȱhorizontalȱwithȱlengthȱ4ȱ;ȱlengthȱofȱminorȱaxisȱ= 2ȱ;ȱcenter

(-1,ȱ1).

x

y

5

x

y

5

2a = 4→ a = 2 2b = 2→ b = 1 Theȱequationȱis:ȱ(xȱ
+ȱ1)2

4
ȱ+ȱ (yȱ

-ȱ1)2

1
ȱ=ȱ1

7)

9.1ȱPracticeȱExercisesȱpgȱ930 (13,ȱ15,ȱ39,ȱ49) (27,ȱ32,ȱ33)
9.2 TheȱHyperbola

8)Graphȱtheȱhyperbola: 16x2ȱ-ȱ25y2ȱ=ȱ400ȱ

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ400.

x2

25
ȱ-ȱy

2

16
ȱ=ȱ1 Theȱcenterȱis:ȱ(0,ȱ0).

a2ȱ=ȱ25ȱ→ȱaȱ=ȱ5 b2ȱ=ȱ16ȱ→ȱbȱ=ȱ4

Theȱverticesȱare:ȱ(-5,ȱ0)ȱandȱ(5,ȱ0).

c2ȱ=ȱa2ȱ+ȱb2ȱ=ȱ25ȱ+ȱ16ȱ=ȱ41 →ȱcȱ=ȱ 41

Theȱfociȱareȱ(- 41,ȱ0)ȱandȱ( 41,ȱ0).

Theȱequationsȱofȱtheȱasymptotesȱareȱyȱ=ȱ±ȱ4
5
ȱx.
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9)Graphȱtheȱhyperbola: ȱ9y2ȱ-ȱ4x2ȱ=ȱ36

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ36.

y2

4
ȱ-ȱx

2

9
ȱ=ȱ1 Theȱcenterȱis:ȱ(0,ȱ0).

a2ȱ=ȱ4ȱ→ȱaȱ=ȱ2 b2ȱ=ȱ9ȱ→ȱbȱ=ȱ3

Theȱverticesȱare:ȱ(0,ȱ-2)ȱandȱ(0,ȱ2).

c2ȱ=ȱa2ȱ+ȱb2ȱ=ȱ4ȱ+ȱ9ȱ=ȱ13→ȱcȱ=ȱ 13

Theȱfociȱareȱ(0,ȱ- 13)ȱandȱ(0,ȱ 13).

Theȱequationsȱofȱtheȱasymptotesȱareȱyȱ=ȱ±ȱ2
3
ȱx.

x-5 5

y
5

-5

x-5 5

y
5

-5

9)

10) Graphȱtheȱhyperbola: 9(xȱ-ȱ2)2ȱ-ȱ16(yȱ-ȱ3)2ȱ=ȱ144

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ36.

(xȱ-ȱ2)2

16
ȱ-ȱ (yȱ

-ȱ3)2

9
ȱ=ȱ1 hȱ=ȱ2ȱandȱkȱ=ȱ3ȱ→ȱTheȱcenterȱis:ȱ(2,ȱ3).

a2ȱ=ȱ16ȱ→ȱaȱ=ȱ4 b2ȱ=ȱ9ȱ→ȱbȱ=ȱ3

Theȱverticesȱare:ȱ(-2,ȱ3)ȱandȱ(6,ȱ3).

c2ȱ=ȱa2ȱ+ȱb2ȱ=ȱ16ȱ+ȱ9ȱ=ȱ25 →ȱcȱ=ȱ5

Theȱfociȱareȱ(-3,ȱ3)ȱandȱ(7,ȱ3).

Theȱequationsȱofȱtheȱasymptotesȱareȱyȱ-ȱ3ȱ=ȱ±ȱ3
4
(xȱ-ȱ2).
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11) Graphȱtheȱhyperbola: (yȱ-ȱ3)2ȱ-ȱ9(xȱ-ȱ1)2ȱ=ȱ9

Divideȱbothȱsidesȱofȱtheȱequationȱbyȱ9.

(yȱ-ȱ3)2

9
ȱ-ȱ (xȱ

-ȱ1)2

1
ȱ=ȱ1 hȱ=ȱ1ȱandȱkȱ=ȱ3ȱ→ȱTheȱcenterȱis:ȱ(1,ȱ3).

a2ȱ=ȱ9ȱ→ȱaȱ=ȱ3 b2ȱ=ȱ1ȱ→ȱbȱ=ȱ1

Theȱverticesȱare:ȱ(1,ȱ0)ȱandȱ(1,ȱ6).

c2ȱ=ȱa2ȱ+ȱb2ȱ=ȱ9ȱ+ȱ1ȱ=ȱ10ȱ→ȱcȱ=ȱ 10

Theȱfociȱareȱ(1,ȱ3ȱ-ȱ 10)ȱandȱ(1,ȱ3ȱ+ȱ 10).

Theȱequationsȱofȱtheȱasymptotesȱareȱyȱ-ȱ3ȱ=ȱ±ȱ3(xȱ-ȱ1).

x5

y10

5

x5

y10

5

11)

Findȱtheȱstandardȱformȱofȱtheȱequationȱofȱtheȱhyperbolaȱsatisfyingȱtheȱgivenȱconditions.

12) Foci:ȱ(-4,ȱ0),ȱ(4,ȱ0)ȱ;ȱȱvertices:ȱ(-3,ȱ0),ȱ(3,ȱ0)ȱȱȱȱ

aȱ=ȱ3 ; cȱ=ȱ4

c2ȱ=ȱa2ȱ+ȱb2ȱ→ȱb2ȱ=ȱc2ȱ-ȱa2ȱ=ȱ16ȱ-ȱ9ȱ=ȱ7

Theȱequationȱis:ȱx
2

9
ȱ-ȱy

2

7
ȱ=ȱ1

12)

13) Center:ȱ(4,ȱ-2)ȱ;ȱȱFocus:ȱ(7,ȱ-2)ȱ;ȱȱVertex:ȱ(6,ȱ-2)

aȱ=ȱ(hȱ+ȱa)ȱ-ȱhȱ=ȱ6ȱ-ȱ4ȱ=ȱ2.

cȱ=ȱ(hȱ+ȱc)ȱ-ȱhȱ=ȱ7ȱ-ȱ4ȱ=ȱ3.

c2ȱ=ȱa2ȱ+ȱb2ȱ→ȱb2ȱ=ȱc2ȱ-ȱa2ȱ=ȱ9ȱ-ȱ4ȱ=ȱ5.

Theȱtransverseȱaxisȱisȱhorizontal.

ȱTheȱequationȱis:ȱ(xȱ
-ȱ4)2

4
ȱ-ȱ (yȱ

+ȱ2)2

5
ȱ=ȱ1

13)

9.2ȱPracticeȱExercisesȱpgȱ945 (15,ȱ17,ȱ33,ȱ37) (5,ȱ12)
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9.3 TheȱParabola

14) Graphȱtheȱparabola: y2 = 12x

4p = 12→ p = 3 The focus is (3, 0). The directrix is x = -3.

The length of the latus rectum is 4p = 12 = 12.

The latus rectum extends 6 units below and 6 units above the focus. The

endpoints of the latus rectum are (3, 6) and (3, -6).

x-10 -5 5 10

y10

5

-5

-10

x-10 -5 5 10

y10

5

-5

-10

14)

15) Graphȱtheȱparabola:ȱ x2 = -8y

4p = -8→ p = -2The focus is (0, -2). The directrix is y = 2.

The length of the latus rectum is 4p = -8 = 8.

The latus rectum extends 4 units to the right and 4 units to the left of the

focus. The endpoints of the latus rectum are (-4,-2) and (4, -2).
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y10
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-10
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-10

15)

7



16) Graphȱtheȱparabola: (y + 1)2 = -12(x - 2)

h = 2 and k = -1 The vertex is (2, -1).

4p = -12→ p = -3 The focus is (-1, -1). The directrix is x = 5.

The length of the latus rectum is 4p = -12 = 12.

The latus rectum extends 6 units above and 6 units below the focus. The

endpoints of the latus rectum are (-1, 5) and (-1, -7).

x-10 -5 5

y

5

-5

-10

x-10 -5 5

y

5

-5

-10

16)

17) Graphȱtheȱparabola: (xȱ-ȱ3)2ȱ=ȱ8(yȱ+ȱ1)

h = 3 and k = -1 The vertex is (3, -1).

4p = 8→ p = 2 The focus is (3, 1). The directrix is y = -3.

The length of the latus rectum is 4p = 8 = 8.

The latus rectum extends 4 units to the right and 4 units to the left of the

focus. The endpoints of the latus rectum are (-1, 1) and (7, 1).
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17)

Findȱtheȱstandardȱformȱofȱtheȱequationȱofȱtheȱparabolaȱusingȱtheȱinformationȱgiven.

18) Focus:ȱ(0,ȱ15)ȱ;ȱȱDirectrix:ȱyȱ=ȱ-15. pȱ=ȱ15ȱ;ȱx2ȱ=ȱ4pyȱ→ȱx2ȱ=ȱ60y 18)

19) Vertex:ȱ(2,ȱ-3);ȱȱFocus:ȱ(2,ȱ-5).

Axisȱofȱsymmetryȱisȱvertical. pȱ=ȱ(kȱ+ȱp)ȱ-ȱkȱ=ȱ-5ȱ+ȱ3ȱ=ȱ-2

ȱ(xȱ-ȱh)2ȱ=ȱ4p(yȱ-ȱk) →ȱ (xȱ-ȱ2)2ȱ=ȱ-8(yȱ+ȱ3)

19)

20) Focus:ȱ(3,ȱ2);ȱȱDirectrix:ȱxȱ=ȱ-1. Axisȱofȱsymmetryȱisȱhorizontal.

hȱ-ȱpȱ=ȱ-1ȱȱandȱȱhȱ+ȱpȱ=ȱ3ȱȱ→ȱ2hȱ=ȱ2ȱ→ȱhȱ=ȱ1 ; pȱ=ȱ3ȱ-ȱhȱ=ȱ3ȱ-ȱ1ȱ=ȱ2

ȱ(yȱ-ȱk)2ȱ=ȱ4p(xȱ-ȱh) →ȱ (yȱ-ȱ2)2ȱ=ȱ8(xȱ-ȱ1)

20)

9.3ȱPracticeȱExercisesȱpgȱ958 ȱ(7,ȱ9,ȱ37,ȱ39)ȱȱȱ(17,ȱ26,ȱ29)
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