SOLUTIONS TO CLASSIFICATION PROBLEM (1.3,1-2)

(a). 22 —day —2y* + 62+ 12y +21 =0
1 =2
-2 =2
Eigenvalues: A\ = —3, Ay = 2
Eigenvectors: vy = [~1/v/5, —2/v/5], vy = [2/V/5, —1/v/5]
. - [-1/vE 2/VE
Rotation matrix: __2/\/5 RN
Conic after rotation: —322 4 2y — 65z +21 =0
Translation: (—\/5, 0)
Conic after translation: 522 — {ky? =1
Hyperbola
Center/Vertex: [1,2]
Major axis: -2z +y =0
Eccentricity: e = %\/ﬁ
Foci: [—v6 41, -2v6 + 2], [V6 +1,2v6 + 2]
Directrices: %x—i—y—g—f—\/éza %x—i—y— g —v6=0
(b). 522 + 4wy +5y> + 202 +8y —1=0
. 5 2
Matrix: 9 5
Eigenvalues: \y =3, Ao =7
Eigenvectors: vy = [1/v/2, —1/v/2], vo = [1/v/2,1//2]
. o [1NV2 12
Rotation matrix: {_1/\/5 l/ﬂ
Conic after rotation: 3z2 + 7y? + 62z + 14\/§y —-1=0
Translation: (—f, —V/2)
Conic after translation: 1% + 1y? =1
Ellipse
Center/Vertex: [—2,0]
Major axis: x+y+2=0
Eccentricity: e =2/ V7
Foci: [V2 —2,—V2], [-2 — v/2,V2]
Directrices: —x +y—2+7/vV2=0, —x+y—2-7/v/2=0

Matrix:
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(c). 22 —day+4y* — 6z — 8y +5=0

1 -2

-2 4

Figenvalues: \;y =0, Ay =5

Eigenvectors: vy = [~2/v/5, —1/v/5], vo = [1/v/5, —2//5]
. . [-2/v5 1/V5

Rotation matrix: {1/\/5 —2/\/5

Conic after rotation: 5y? + 4v/5z + 2v/5y +5 =0

Translation: (—1//5, —1//5)

Conic after translation: y2 + %x =0

Matrix:

Parabola

Center/Vertex: [1/5,3/5]
Major axis: —x +2y—1=0
Eccentricity: e =1

Focus: [3/5,4/5]

Directrix: 2z +y =20

(d). 2122 — 242y + 31y*> + 6z + 4y —25=0
21 —12
—-12 31
Eigenvalues: A\; = 13, Ay =39
Eigenvectors: vy = [—3/v/13,—-2/V/13], va = [2/v/13, -3//13]
. . [-3/Vv13 2/V13
Rotation matrix: {—2/@ ~3/V3
Conic after rotation: 13z2 + 39y2 — 213z — 25 =0
Translation: (1/4/13,0)
Conic after translation: 222 + 3y =1
Ellipse
Center/Vertex: [—3/13,—2/13]
Major axis: 2z = 3y
Eccentricity: e = %\/6

Matrix:

(e). 322 —10zy +3y> + 142 — 2y +3 =0
-5
-5 3
Eigenvalues: Ay = =2, Ao =8
Eigenvectors: vy = [—1/\/5, —1/\/5], Vg = [1/\/5,—1/\/5]
. o [-1V2 12
Rotation matrix: {_1/\/5 RYNG
Conic after rotation: —222 + 8y — 61/2x 4+ 82y +3 =0
Translation: (—3/v/2,—1/v/2)
Conic after translation: ixz —y2=1
Hyperbola
Center/Vertex: [1,2]
Major axis: —x +y—1=10
Eccentricity: e = %\/5

Matrix:



