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11.6.3 EXERCISES

For a link to all of the additional resources available for this section, click OSttS Chapter 11 materials.

Graph the following equations.

For help with these exercises, click the resource below:

e The general form of a conic section

1. 224+ 2zy+1y2 —2vV2+9yV2-6=0 2. Te? —dayvV/3+3y2 — 22 —2yV3 —-5=0
3. 522 + 6xy + 5y% — 4V2x + 42y =0 4. 2% 4 2v/32y + 3y +2v3z — 2y — 16 = 0
5. 1322 — 34ay/3 4+ 47y> —64 =0 6. 22 —2V3zy —y>2 +8=0

7. 2% —dxy + 4y? — 22V5 —y /5 =0 8. 8x2 4+ 122y +17y2 —20=0

Graph the following equations.

2 3
9. r=——— 10. r = —————
"o cos(#) "Tot sin(0)
3 2
11, r= ———— 12. r=—-"
" cos(8) " T T sin(9)
4 2
13. r=——— 4. r=—
"T1+3 cos(#) "T12 sin(0)
2 6
5. r=———— 16. r = ———~
" 1 +sin(0 — %) " 3—cos(0+7%)
. cos(f) —sin(f) | . . . , . .
The matrix A(6) = is called a rotation matrix. We’ve seen this matrix most

sin(f)  cos(0)
recently in the proof of used in the proof of Theorem 11.9.

17. Show the matrix from Example 8.3.3 in Section 8.3 is none other than A (%)
18. Discuss with your classmates how to use A(f) to rotate points in the plane.

19. Using the even / odd identities for cosine and sine, show A(6)~! = A(—0). Interpret this
geometrically.


http://www.ostts.org/PreCalc11.html
http://www.ostts.org/resourcedisplay.php?objid=979
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11.6.4 ANSWERS

Loa? 4+ 22y +9% —2vV2+yv2-6=0 2. 72?2 —dxyv/3 +3y> — 22 — 2y/3-5=0
becomes (z')2 = —(y' — 3) after rotating becomes % + (¢)* = 1 after rotating
counter-clockwise thI‘Ollgh 0 = % counter-clockwise through 0 = %
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2242y +12 —2vV2+yv2-6=0 72?2 — dxyV/3 +3y? — 22 — 2y/3 - 5=10
3. 522 + 6xy + 5y% — 4V2x + 42y =0 4. 22 4+ 2v3xy 4+ 3y + 232 — 2y — 16 = 0
becomes ()2 + W = 1 after rotating becomes(z')? = ¢’ + 4 after rotating
counter-clockwise through 6 = 7. counter-clockwise through 6 = %
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522 + 6xy + 5y% — 4v2x + 4v/2y = 0 224+ 2V3zy+ 32 +2V3x -2y — 16 =0
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5. 1322 — 34ayV/3 + 4/172y2 —64=0
becomes (y')? — (ﬁﬁ) = 1 after rotating

counter-clockwise through 6 = %.

1322 — 34xyv/3 + 474> — 64 =0

7. 22 —dzy + 4y? — 22V5 —y /5 =0
becomes (y')? = z after rotating
counter-clockwise through 6 = arctan (%)

22 — day + 4y? — 225 —y/5 =0
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6. 22 —2v3xy —y> +8=0
(=) ) :
becomes =~ — *— =1 after rotating
counter-clockwise through 6 = %
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8. 8z +12zy+17y> —20 =0
/N2
becomes (z')? + % = 1 after rotating
counter-clockwise through § = arctan(2)
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9. r= #05(9) is a parabola
directrix z = —2 | vertex (—1,0)

focus (0,0), focal diameter 4

- T 5 i
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_ 3 _ 2
. r= 2—cos(0) — 1—%i0s(9)

directrix = —3 , vertices (—1,0), (3,0)
center (1,0) , foci (0,0), (2,0)
minor axis length 2V/3

is an ellipse

Y
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_ 3 _ 3
r= 2+sin(f) 1—|—% sin(6)
directrix y = 3 , vertices (0,1), (0, —3)
center (0,—2) , foci (0,0), (0,—2)
minor axis length 2v/3

10. is an ellipse

Yy

12. r = 1+s+1(0) is a parabola
directrix y = 2, vertex (0,1)

focus (0,0), focal diameter 4

Y

1&41
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13. r = ﬁos(e) is a hyperbola
directrix o = %, vertices (1,0), (2,0)
center (3,0), foci (0,0), (3,0)
conjugate axis length 2v/2

-4 -3 -2 -1

_ 2 :
15. r = HT(Q*%) 1S
the parabola r = —2

1+sin(0)
rotated through ¢ = g

w|y

16. r = 6

14. r = ﬁinw) is a hyperbola
directrix y = —1, vertices (0, —
center (0, —%), foci (0,0), (0, —
conjugate axis length %ﬁ

Y
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3, (0,-2)
3)
3

T

3—cos(0+%) is the ellipse
r = 6 _ 2
3—cos(0) 1*% cos(0)

rotated through ¢ =

_r
4

Yy




