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1) (0,1, 6=60° X=xcos@+ysind §Y=-xsin@+ycosH
X = (0) cos(60°) + (1) sin(60°) =0+ (1) (?j = ?
§ = —(0)sin(60°) + (1) cos(60°) = (0) + (1) @j - %
s [3 1
(X!y)_(7’EJ
3) (-3,), 6=30° X=xcos@+ysind §=-xsin@+ycosH
. . o[ A3 1) -3/3 1 1-33
X = (=3) cos(30°) + (1) sin(30°) = (—3)(7J+(1)(§j_7+5_ >

. . 1 J3) -3 V3 3-3
— —(=3)sin(30°) + (1) cos(30°) = (=3)| = |+ )| X2 =24 X2 _N27°
§ = ~(~3)sin(30°) + (1) cos( )()@ﬂ)[zJ R
- [1-33 /3-3
(x,y)=£ R J
5) XP—xy+y =2 X=Xcos@—ysing y=Xsind+ycosd
cot26 = AEC = (12_151) :%: . .
— — T . T
A=1 B=-1 C=1 CosS| — |=—= sin| — |=—
B G 7

)’22 N 92 B
2 2
Le_sgelg-teslpilenggalpeos @ (2
2 2 2 2 2 J3
1., 3.,
=X +=y" =2
2 2y
52 ~2
X_+3L:1
4 4
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This is an ellipse. 2] R
All values here are in Xy -axis:
Center: (0,0) Vertices: (0£2,0)

length of Major axis: 2a=2(2) =4

length of minor axis: 2b = 2(£j = 4

B) 7
2
2
7) 17X —6xy+9y* =0 Xx=Xcos@-ysin@ y=Xsind+ycosd
cotzezAgC:(ﬂ)g(g):%:%
A=17 B=-6 C=9 (-6) o
tan 260 = 1 :_—3
cot2 4
tan2¢9:—2tan29 =_—3
1-tan“@8 4
3tan’0—-3=8tand /o
3tan’0—-8tanHd—-3=0 10 3
(Btan@+1)(tan6-3)=0
7]

tan¢9=_—1 tand =3
3 1

We only have to pick one of the 2 values of tan & given above. The positive value is counterclockwise

rotation and negative is clockwise rotation. For simplicity, let’s pick the positive. Therefore, using the

triangle:
cos¢9=i siné’:i
J10 10
A . . 1 . 3 . “ . - 3 . 1 .
X=XC0S@—-ysSinfd=—X——— =XSIN@+ycosl =—X+——
y 10 IR y J10 0’

1{%*—%9}2—6(\/1_02 \/3_ ](J’i_o \/i—oy] (j’—m%yjz:
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9)

17 ., 51,. 153 ., 18, 24.. 18 ., 81, 27 .. 9 .,
— X == XY+ —Y X+ — XY+ =YV + X" +—Xy+—=Y =0
10 5 10 10 5 10 10 5 10

8%° +18y° =0

Since this equation is equal to zero, this is a point of center at origin.

Ax* —Axy+7y* =24 Xx=Xcos@—-ysing y=Xsin@+ycosh
A-C_(4-(1)_-3_3
B (4 -4 4

cot20 =
A=4 B=-4 C=7

tan 26 = 1 :ﬂ
3

cot 20
'[an26?:2ta—n;9:ﬂ
l1-tan“d 3
4—4tan*@ =6tand
2 J5
O=4tan“#+6tand—-4 1
0=2(2tan’* #+3tanH-2)
0=2(tan 0+ 2)(2tan 6 -1) 0
2

tan@=-2 tanG:%

We only have to pick one of the 2 values of tan & given above. The positive value is counterclockwise
rotation and negative is clockwise rotation. For simplicity, let’s pick the positive. Therefore, using the

triangle:
cos:9:i S|n6?_i
NG 5
" . . 2 . 1 . “ . " 1. 2.
X=Xc0s@—-ysind=—X—— =XsSiIn@+ycosl =—X+—
y 5 5y y y \/5 5y

4%° —4xy + y =24

16, 16.. 4., 8., 12, 8., 7. 28.. 28,
X XY =Y =X XY A=Y A=K+ — XY +— Y =24
5 5 X 5y 5 5 y 5y 5 5 / 5 y

an ellipse.

All values here are in Xy -axis:

>=1 Thisis
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Center: (0,0) Vertices: (0+2+/2,0) 3
length of Major axis: 2a =2(2+/2) =42
length of minor axis: 2b = 2(\/5) =23

-3-

11)  6x% +4/3xy +2y2 —9x+9/3y—63=0 X=Xcos@-ysingd y=Xsin@+ycosd
A-C (6)-( 4 1
B (4/3) 4/3 3

cot28 =
A=6 B=4J3 C=2

6 +4/3xy + 2y? —9X +9+/3y —63=0

2
9J+2(1>‘<+£9] —9(£2—%9J+9J§(%2+§9)—63:0

2

N =
x>
_I_

NG

2
3. 1. 3. 1.
6| 2R-=§| +443] x-=

g2 -3J§f<y+gyz + 387 + 2389 — 397 +%>22 +ﬁ>29+%92 +18)-63=0

N | ©

8%2 +18§-63=0
2
o[ B Lly| o35 PBagilyr |- 0% _ayary. 3
2 2 2
4ﬁ{ﬁi—%yJ£32+‘/§9}:4@(?22+%>29-§92J=322+2@@-392

2
2
2(%2+—39J :2(122+£>29+%92]:%>22+J§>29+292
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8%° +18y-63=0 ., -9. 63 .2 —9(A 7) o2 (—9)0 7)

= X =—Vy+— = X' = y——| = X' =4 y——
8%X* =18y +63 4 8 4 2 16 2
This is an equation of a parabola:

Vertex: (O,Z) p=_—9 Focus: (O,Z—i) Directrix: 9:1— 9)_31
2 16 2 16 2

16

16

13)

Find an equation of the parabola with axis y = x passing through the points (1,0), (0,1), (1,1) (a) in
Xy -coordinates, and (b) xy-coordinates.

@ Since the axis is y = x, the rotation angle is 6 = 45° = d

Now use the conversion formulas: X =Xcos@+ysing y=-xsinf+ ycosd

First, the conversion formulas must be used to find out what are the coordinates of the points given:
x=1 | y=0 x=0 | y=1 x=1 | y=1
X V2 X ﬁ X J2
2 2
g V2 g V2 g 0
2 2
LO)= [@?] 0= [%% 11)=(2,0)

By observation of these 3 points in Xy -coordinates, this parabola has opens to the left, and its vertex is (\/E ,0).
Now let’s use the equation of parabola that opens sideways in general form with vertex (h,k):

(y—k)* =4p(x-h)
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Modifying to fit Xy -coordinates we get: (§—k)* =4p(X-h)
After using the vertex of (+/2,0), the equation of the parabola is (§—0)% =4p(X—+/2) = (§)? = 4p(X—/2)
To find the value of p, use one of the points on the graph; say, [\/— \/_j of the equation obtained above:

4]-offd) - o

2 2
Therefore, the equation of the parabola in Xy -coordinates is:

(9#4[%}(%@ = (9)2:¥(2—ﬁ)

(b) To find the equation of parabola in xy-coordinates, substitute X =xcos@+ysind y=-xsind+ycosd
in the equation obtained in part (a).

X= xcosH+y5|n0_£x+§y_£(x+y) y_—x3|n¢9+ycose_ix £y_£( X+Y)
2
(ﬁ(_xw)] =£(£(X+y)_ﬁ] (XYY =~(x+y)+2
2 2\ 2 = X2 —2Xy+ Yy =—X—y+2
%(—x+y)2=%1(x+y)+1 X =2Xy +y* +x+y =2

Therefore the equation of the parabola in xy-coordinates is:
X2 —2Xy + Y+ X+y =2



