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EXERCISE SET 9.7

1. Find the quadratlc forms associated with the following quadratic equatlons
(@ x*+292— 22 +4xy —Spz+Tx+22=3 (b) 3x* + 722 + 2xy — 3xz + 4yz ~ 3x =4
©) xy+xz+yz=1 @) x2+3y°—22=7
© 322 +3xz— 14y +9=0 0 2224+ 2xz+y*+2x—y+32=0

2. Find the matrices of the quadratic forms in Exercise 1.

3. Express each of the quadratic equations given in Exercise 1 in the matrix form
xTAx + Kx +j=0.

4. Name the following quadrics.

(a) 3632+ 9> + 422 —36 =0 (B 2x2+ 62 —322=18 () 6x2— 32 —222—6=0
(@)% + 42 —22=0 (e) 16x2 + % = 162 ) 7x*—3y?+z=0

(@ x*+y*+2z2=25

5. In each part determine the translation equations that will put the quadric in standard position.
Name the quadric.
(@) 9x2 +36y% + 4z —18x — 144y 24z +153=0 (b) 6x2+3y? — 222+ 12x — 18y — 8z = —7
(©) 3x2 -3y — 22+ R2x+ 144 =0 (d) 4x* + 9y% — z2 — 54y — 50z = 544
(&) x* + 16y + 2x — 32y — 16z~ 15=10 () 7x*—3y*+126x+ 72y +z+ 135=0
(@ +y*+22—2x+4y—6z=11 '

6. In cach part find a rotation x = Px’ that removes the cross-product terms. Name the quadric

RN -

and give its equation in the x'y’z'-system.
(@) 2x% + 3y + 2322+ 12xz + 150 = 0 ) 4x? + 42 + 422+ dxy + dxz+4yz—5=0
(c) 144x% 4+ 1002 + 8122 — 216xz — 540x — 720z=0  (d) 2xy+z=0

In Exercises 7-10 translate and rotate the coordinate axes to put the quadric in standard position. |

Name the quadric and give its equation in the final coordinate system. l
7.‘2xy+2xz+2yz-—6x—6y—4z=—9 :
8. 7x* + 7y + 102% — 2xy — 4xz + 4yz — 12x + 12y + 60z = 24
9. 2xy~6x+10y+2z—-31=0 Q‘

10, 2x7 4 2p% + 522 — dxy — 2xz + éyz + 10x ~ 26y —2z=0

11. Prove Theorem 9.7.1.
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1. (a) x*+2y? — 2% + 4xy — 5yz
©) xy+xz+yz
() 322+ 3xz

(b) 3x% + 722+ 2xy — 3xz + 4dyz
(d) x2+y*—22
(f) 222 + 2xz + y?
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4. (a) Ellipsoid 5. () 9x"* + 36y'% + 4z'? = 36, ellipsoid
(b) Hyperboloid of one sheet (b) 6x'2 + 3y'2 — 27'% = 18, hyperboloid of one sheet
(c) Hyperboloid of two sheets (c) 3x'2 — 3y'2 — 72 = 3, hyperboloid of two sheets
(d) Elliptic cone (d) 4x'% + 9y — z'? = ), elliptic cone
(e) Elliptic paraboloid (e) x'? + 16y'% — 162’ = 0, elliptic paraboloid
(f) Hyperbolic paraboloid (f) 7x'* — 3y'? + z' = 0, hyperbolic paraboloid
(g) Sphere (g) x"? +y'? + 2> = 25, sphere
6. (a) 25x"2 — 3y — 5022 — 150 = 0, hyperboloid of two sheets
(b) 2x"* + 2" + 82'2 — 5 = 0, ellipsoid
(¢) 9x'2 4 4y"2 — 362' = 0, elliptic paraboloid
. (@) x'? =y + 2’ = 0, hyperbolic paraboloid
7. x"%+ 3" — 272 = — 1, hyperboloid of two sheets 8. x"2 4+ y"% + 27"? = 4, ellipsoid
9. x"2— 3" + 7' = 0, hyperbolic paraboloid 10. 6x"% + 3y"2 — 8\/2z" = 0, elliptic paraboloid




