THE CIRCLE

Write the equation for the circle centred at the origin and with the given radius in
standard form.

19 2) 4 3)5 4) 8 5) 1.5 6) 6
7) V5 8)2v2

Write the equation for the circle with each centre and radius. in standard form.
9) centre (—2,5), radius 3

10) centre (-5, —1), radius 7

11) centre (2, 8),radius 10

12) centre (-3, 3), radius 12

13) centie (—4, —5), radius 5

14) centre (3, —4),radius 1.1

15) centre (5, —4), radius NG

16) centre (—6,7), radius 3v5

Find the centre and the radius of each circle.
17)x2+y? =121

18) x% + y2 = 144

19)3x2+3y2-27=0

20) 25x% + 25y2 - 100=0

21)4x2 +4y2 —25=0

22) (x =52+ —-9)?%*=16

23) (x+3)*+(y—-1)?2=81

24) (x + )% + (y + 2)? — 64 =‘0

25) (x—6)2+ (v +4)2 =9.61

26)4(x + 1)2+4(y—3)2=9



Determine the equation in standard form for each circle. Then, expand it to find the general form.
27) centre (8, 2), passing through (5, 0)

28) centre (4, —6), passing through (-8, 1)

29) centre(2, 3), passing through (7, 2)

30) centre (—4, 5), tangent to the x — axis

31) centre (—6, —5), tangent to the y — axis

Determine the equation in standard form for the circle with endpoints of a diameter at each pair of
points.

32) (3,—6)and (3,2) 33) (1,4) and (—3,—6)

34) (—3,4)and (5,2) 35) (3,10) and (-7,-2)
Find the centre and the radius of each circle.

36)x2—6x+y2—8y—39=0

37)x2-7x+y?+ 7y = 17.75

38) x% +8x + y? + 4y = 12

39)x2+8+y2—-8y =0

Graph each circle.

40)x2 +y?2 =40 41)5x% +5y2—-100=10
42)(x—4)2+(y+6)2=30 43) x? + 6x + y2 — 4y = 37

44)2(x+5)% + 2(y — 6)% = 48 45)x2 +8x+y*+10y+13 =10



ANSWERS:
1)x2 +y? =81 2)x*+y*=16 3)x?+y?=125 4)x* +y% = 64

5)x% + y? = 2.25 6)x%2+y2=136 7Nx%+y?=5 8)x2+y2=8"
N@x+2)2+w-52=9 10)(x+52%+@x+1)2=49 11)(x—2)®2+(y—8)2.=100
12) (x+3)?2+(y—3)2 =144 13)(x+4)?+(y+5)?=25 14)(x—3)?+(y+4)? =121

15) (x =52+ @ +4?% =6  16) (x+6)2 + (y — 7)? = 45 17) (0,0); 11

18) (0,0); 12 19) (0,0); 3 20) (0,0); 2 21) (0,0);

22) (5,9); 4 23) (-3,1);9 24) (=7,-2); 8 25) (6,~4); 3.1
3

26) (-1,3);5

27) (x—8)2+(y—2)?=13;x*+y* —16x—4y+55=0

28) (x—4)>+(y+6)2=193;x2 +y2 —8x + 12y — 141 =0

29) (x—2)2+(y—-3)2=26;x>+y>—4x—-6y—13=10

30) (x+4)2+(y—5)2=25x*+y*+8x—10y+16 =0

3)(x+6)2+ (y+5)2=36;x2+y2+12x+ 10y +25=0

32)(x—=32+(¥+2)2%=16 3DE+1D?+@y+1)?*=29 34)(x-1)?*+(@y-3)?2=17

35) (x+2)* + (y—4)> =61  36)(3,4); 8 37) (2,-2); &

38) (—4,—2); 4V2 39) (0,4); 2v2
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THE ELLIPSE

For each ellipse, determine the

a) Coordinates of the centre
b) Lengths of the major and minor axes
c) Coordinates of the foci

2)
3) . 4)
] .
0 5 | :
-2
| i
- l.__!._ -
:-9
2 2
y
— g a—_=1
5)64+36
x2 yZ
6)1—6'+E—1
(x—3)? (y—8)*
7) 5 T 100 =1
(x+7)? (y—-572
8) ——+ 0 =1

9) 9x2 + 16y? = 144

9)49(x +12)®> + 7(y — 1)2 = 49



Sketch the graph of each ellipse.

2 2
Y _
1) S+5-=1

x2 )
12) So+y2 =1

(x—3) y*
ORI T

@+1? =27 _
W= tTm !

Y — £\2
PGk S

4 25

2

16) ~—+ (y+3)2 =1
)100 +3)=

17) 9x2 + 36y2 = 144
18) (x+3)2+4(y-2) =36
19)4x2+(y+1)2=9

O+37

20) 15(x +2)? + =

4

Write the equation for each ellipse in standard form and general form.

21) centre (3,—2), passing through (—4,-2), (10,-2), (3,1), and (3,-5)
22) centre (—1,—2), passing through (=5,-2), (3,-2),(-1,4), and (—1,—8)
23) foci at (0, 0) and (0, 8), sum of focal radii 10

24) foci at (—1,—1) and (9,—1), sum of focal radii 26

For each ellipse, determine the

a) coordinates of the cenire
b) lengths of the major and minor axes
¢) coordinates of the foci

25)3x*+y2+6x—8y—11=0
26) x% + 121y% — 726y + 968 = 0

27) 9x2 4 25y% — 9x — 50y — 197.75 = 0



ANSWERS

1) a. (4,2)b.6,2c (4+2V2,2),(4 - 2v2,2)

2)a.(-3,2)b.6,4¢c.(—3,2 +V5),(=3,2 - V5)
3)a.(2,-4)b.4,3c (2, —4 + g) ! (2, —4 — \/_27)

4)a.(—6,—4)b.7,5¢c.(—6 +V6,—4),(—6 — V6,—4)
5) a.(0,0) b. 16,12 ¢. (2v7,0), (-2v7,0)

6) a. (0,0) b. 14,8 c.(0,v33), (0,—V33)

7)a.(3,8) b.20,6 c.(3,8 +V91), (3,8 — V1)
8)a.(-7,5)b.10,4 c.(=7,5 + V21),(~7,5 — V21)
9) a.(0,0) b.8,6 c.(v7,0),(—V7,0)

10) a.(—12,1) b.2v7,2 ¢.(-12,1 + V6),(~12,1 — V6)

11y [T T T 12) | ' 13) T




(x—3)?% (r+2)°
T 9

21)

=1; 9x% + 49y% — 54x + 196y — 164 = 0 _

2 2
(x+1) +(y+2)

22) 16 36

=1; 9x? + 4y%2 + 18x + 16y — 119 =0

2 — AN2
23) x_+u

—1. 2 2 _ —-81 =
) 78 1; 25x“ + 9y~ —72y—-81=0

— 432 2
(x—4) +(;V+1)

24) 169 144

=1; 144x% + 169y2 —1152x + 338y — 21863 =0

25) a.(—1,4) b.2v30,2V10 ¢. (—1,4 + 2V5), (-1,4 — 2V5)
26) a.(0,3) b. 22,2 c.(2V30,3), (-2v30, 3)

27 (11)b106 (91)( 71)
)a-z. 10,6 5,1) -5



THE HYPERBOLA

For each hyperbola, determine the

a) coordinates of the centre

b) directions and lengths of both axes
¢) coordinates of the vertices

d) slopes of the asymptotes

i : o ; ; (A A IRCSMEL ) (S 5 L SR /t .

N B

For each hyperbola, determine the

a) coordinates of the centre

b) directions and lengths of both axes
¢) coordinates of the vertices

d) slopes of the asymptotes

2 2

X y -1
121 225
(x—1)% y?

SE__— =1
7 144 64




x+3? G-52_

8
) 1 16 i
+4)2 x?
g YT x
49 100
4(y—-8)2 (x—2)?
10) 9 " 1s9 !
2 _32
2 _G=
196 64

12) 25(x + 10)2 — 36(y + 4)2 = 900

G+6)* (x+2)°

9 256 1

13)

Determine the equation of each hyperbola in standard form and general form.

YN 10 LA | TN T . Y,

0 1 W, A ‘
Write the equation for each hyperbola in standard form and general form.

3
19) centre (4, 0), one vertex (2, 0), slope of one asymptote 5



20) centre (0, 5), one focug(5,5), transverse axis 8
21) centre (1, 2), one vertex (1, 0), one focus (1,15)
22) centre (—1, '3), one focus (—1, —2), difference of focal radii 6

23) centre (6, —8), one vertex (6, —20), slope of one asymptote 3

Sketch the graph of each hyperbola.

2 2

x= Yy

24)?—R=1
'_ 2 2
o5 (xzsl) _(y:Z) .
(x+3)2 (y+4)*
260) =3¢~ 25 !
_ 2 Y
QD _GoD
(y+5)? (x+1)*
) e T awm !
— 132
29)(—x25i—4y2=1

30) 4x%2 —y2 =36
31) 4y% — 25(x— 2)2 = 100

32) 9x2 — 16(y + 3)? = 144

For each hyperbola, find the

a) coordinates of the centre
b) coordinates of the vertices
¢) equations of the asymptotes

33)x2—4y? —6x—8y—11=0
3) (y—1)2—36(x+5)2=9
35) x2 — 10x — 36y2 + 216y = 335

36) 25x% — 4y? + 100x + 24y = 36



ANSWERS

1) a. (0, 0) b. transverse axis: horizontal 4 units; conjugate axis: vertical 2 units c. (2,0), (—-2,0) d. +

N~ N =

2) a. (0, 0) b.transverse axis: vertical 2 units; conjugate axis: horizontal 4 units ¢. (0, 1), (0,—1) d. +

3) a. (-3, 3) b. transverse axis: vertical 8 units; conjugate axis: horizontal 2 units ¢. (—3,7), (-3,—-1) d. +4

4) a. (6, —8) b. transverse axis: horizontal 4 units; conjugate axis: vertical 4 units c. (8, —8), (4,—8) d. +1

5) a. (12, 2) b. transverse axis: horizontal 12 units; conjugate axis: vertical 8 units c. (18, 2), (6,2) d. +

wilnN

15
6) a. (0, 0) b. transverse axis: horizontal 22 units; conjugate axis: vertical 30 units ¢. (11,0), (-11,0) d. + 'El

2
7) a. (1, 0) b. transverse axis: horizontal 24 units; conjugate axis: vertical 16 units ¢. (13,0),(—11,0) d. + 3

4
8) a. (—3,5) b.transverse axis: horizontal 18 units; conjugate axis: vertical 8 units ¢. (6,5), (—12,5) d. + 5

7
9) a. (0, —4) b. transverse axis: vertical 14 units; conjugate axis: horizontal 20 units ¢. (0, 3), (0,—11) d. + —

—10
. . . . . " 19 13 3
10) a. (2, 8) b. transverse axis: vertical 3 units; conjugate axis: horizontal 26 units c. (2,7—) , (2,7) d. i%

7
11) a. (3, 0) b. transverse axis: vertical 28 units; conjugate axis: horizontal 16 units c. (3,14),(3,—14)d. + 2

12) a. (—10, —4) b. transverse axis: horizontal 12 units; conjugate axis: verticla 10 units c. (=16, —4), (—4, —4)

o

d+

13) a. (—2,—6) b.transverse axis: vertical 6 units; conjugate axis: horizontal 32 units c. (-2, -3), (—2,—9)

d+3
‘T 16
y? xz_, 2 2 —
14)36 16—1,9x 4y +144—Q
x — 2)? —3)?
15)( i ) _(y9 ) =1; 9x2 —4y? —36x+ 24y —-36 =0

@+52 (y—1)

1
6) 9 4

=1; 4x2 — 9y? + 40x + 18y + 55 = 0



=2) (x-2) ;
1D(y4) - 4) =L x* -y —4x+4y+4=0

(y+1)? a (x +2)?

18) y — =1 16x%2 —y2 4+ 64x— 2y + 67 =0
4
x_42 2
19)(T)_%= 1; 9x2—4-y2—7-2X+108=0»
x2 _52 :
ZO)E_%—=1; 9x2 — 16y% + 160y =544 = 0
(y—=2) (x-1)* 2 2
21) 7 ~ s =1; 4x°* —165y* —8x+ 660y +4 =0
-3 (x+1)?
Zb(yg) _(16)=n9ﬂ—1@2+wx+%y+9=0
+8)2 (x—6)%
23)@ ) _( ) =1; 9x? —y? - 108x — 16y + 404 = 0

144 - 16
33)a.(3,-1)b.(7,—1)and (-1,-1)c.x—2y—5=0andx+2y—1=10
34)a.(-51)b.(-5,4)and (-5,-2)c.6x+y+29=0and6x—y+31=0
35)a.(5,3) b.(11,3) and (-=1,3) c.x — 6y + 13 = O and x + 6y — 23 = 0

36)a.(—2,3)b.(0,3) and (—4,3) c.5x — 2y 416 = 0and 5x+ 2y + 4 =0
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THE PARABOLA

Write the equation of the parabola with each focus and directrix in standard form.
1)(0,2),y=—4 2)(0,-3),y=2 3)(4,0),x=1 4)(-3,0,x=1
5 @2,2),y=-1 6) (-3,-2),x=-1 7)(=5,-1),x=5 8)(-4,4),y=5
Write the equation for each parabola in standard form and general form.

9) vertex at (4, 2), focus 3 units to left of vertex

10) vertex at (—3, —1), directrix 2 units above vertex

11) vertex at origin, focus at (-3, 0)

12) passing through (2, ~1), vertex at (—7, —5), opens to right

13) axis of symmetry x = 2, focus at (2,—6),p = —2

14) focus at (1, 2),p = 2, opens up

Find the coordinates of the focus and the vertex, the equations of the directrix and the axis of
symmetry, and the direction of opening of each parabola.

15)y2—-12x=10 16) x2 + 3y = 6x
17)x2 4+ 4x = =2y — 10 18) 2y% + 16x = 16y — 64

Classify the conic section represented by each equation.

19)4x?2 +y2—8x—6y =20 200x2+y%2+2x=-7=0
21) 16x2 —12y2 +5y—-3=10 22)6x%2+3x—10y =0
23) 7y? —5x— 11y =0 24)8x? +8y? +3x—6y—13=0

Write the equation for each conic section in standard form and general form.

25) | i 27)




Express each equation in standard form. Then, graph the conic section.

32)x2+y2+8x—6y=0

34) 16x2 + 25y2 -~ 400 =0

36)x2 —4x—2y—6=0

38)x?2 —4y2 +6x—8y—11 =0

40) 16x% — 9y — 32x + 36y + 124 = 0

42) 4x% +9y%? —16x+18y—11=0

33)x2+y?+10y+9=0

35)9x2 — 16y° = —1
37)y?—-2x—8y+22=0

39)3x2 +24x+2y+54 =0

41) 4x? + 25y — 24x + 200y + 336 = 0

43) 64x7 + 9y2 — 384x — 36y + 468 = 0



ANSWERS

Dx2=12(+1) 2 =-10F+3) 3)y*=6(x-2) 4)y? = —8(x+ 1)
5) (x—2)2 = 6(y—2) 6) (y + 2)? = —4(x + 2) 7) (y + 1)? = —20x

8) (x+4)? = ~2(y -3

9) (y—2)2=—12(x—4); y2 +12x — 4y — 44 =0

10) (x+3)2=-8(y+1); x>+ 6x+8y+17=10

11)y?=—-12xy2+12x =0

12) ( +5)2=E( +7)-'2—16 10y + 33 _ g
y 9 X HAY ?Ii- v + =

9
13) (x—2)2=-8(y+4); x*—4x+8y+36=10
14) (x—1)*=8y; x> —2x—8y+1=10

15) focus: (3, 0); vertex: (0, 0); directrix: x = —3; axis of symmetry: y = 0; opens right,

9 15
16) focus: (3,2) ; vertex: (3, 3); directrix: y = T axis of symmetry: x = 3; opens down.

7 5
17) focus: (—2, _E) ; vertex: (=2, —3); directrix:y = —5 axis of symmetry: x = —2; opens down.

18) focus: (—4, 4); vertex: (=2, 4); directrix: x = 0; axis of symmetry: y = 4; opens left.
19) ellipse 20) circle 21) hyperbola 22) parahola 23) parabola 24) circle

25)(y+2)2=12(x+1); y?—12x+4y—8=0

\

_32 _42
26) (x 5 ) + @49) = 1;49x? + 36y? — 294x — 288y + 576 = 0
4
+ 4)?
27)%-(x_z)z=1;4x2—y2—16x—8y+4=0
(X+4)2 @_3)2 2 2
28) o + 7 =1; 4x° + 25y“ + 32x — 150y + 189 =0

3
29)(x+3)2=—2(y+5);x2+6x+2y+12=0



30) x+3)2+(y+2)2=9;x*+y?+6x+4y+4=0

12
(x + 4)? (J’+7) ) )
= =1;x*—36y“+8x—108y—74=0

31) —; T
z

32) (x+4)?*+(y—3)2=25 33)x2+ (y+5)?% =16

34);—;+i’—:=1 35)yTz—x—12=1 36) (x—2)? =2(y+5)
16 9

37) (y—4)2=2(x-3)  38) (X1'63)2—(y:1)2=1

39) (X+4)2=—§(y+3) 40) (y;62)2_(x—91)2=1

41) (x ;53)2 +(;v+‘-L 9’ _ 12) (x—9 2)2_(y: n?_,

_ 9\2 _ 9\2
CEL )

4
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