Chapter 11

Analytic Geometry
11.2 The Parabola

5.

10.

B 2. G 3. E
H 6. A 7. C

Thefocusis (4, 0) and the vertex is (0, 0). Bothlie
on the horizontal line y =0. a =4 and since (4, 0)
isto theright of (0, 0), the parabola opensto the
right. The equation of the parabolais:

y* = dax

Y’ = 4 x4 %

y* = 16X
Letting x = 4, wefindy” = 64 ory = #8.
The points (4, 8) and (4, —8) define the latus rectum.

Thefocusis (0, 2) and the vertex is (0, 0). Bothlie
onthevertical line x=0. a =2andsince (0, 2) is
above (0, 0), the parabola opens up The equation of
the parabolais:

x° = day

X2 = 42 xy

x* = 8y
Letting y = 2, we findx® =16 orx = +4.
The points (4, 2) and (4, 2) define the latus rectum.

4 D
8 F
D:x=-4
V: (0, 0)f F:(4,0) X
s sk =21z a4 6 &8
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11.

12.

13.

14.

Thefocusis (0, —3) and the vertex is (0, 0). Bothlie
onthevertical line x=0. a =3andsince (0, -3) is
below (0, 0), the parabola opens down. The
equation of the parabolais:

x° = - day
X* = - 48y
x> = -12y

Letting y = - 3, wefind X = 36 orx = +6.
The points (6, 3) and (6, —3) define the latus rectum.

Thefocusis (-4, 0) and the vertex is (0, 0). Bothlie
on the horizontal line y =0. a =4 and since

(-4, 0) isto the left of (O, 0), the parabola opens to
the left. The equation of the parabolais:

y’ = - dax
Yo = - 434 %K
y* = - 16X

Letting x = - 4, we findy” = 64 ory = +8. The
points (4, 8) and (—4, —8) define the latus rectum.

Thefocusis (-2, 0) and the directrix is x =2. The
vertex is (0, 0). a =2 and since (-2, 0) isto the left
of (0, 0), the parabola opens to the left. The
equation of the parabolais:

y* = - dax
y = 4R
y? = - 8x

Letting x = -2, wefindy” =16 ory = +4. The
points (-2, 4) and (-2, —4) define the latus rectum.

Thefocusis (0, —1) and thedirectrix is y =1. The
vertex is(0, 0). a =1 andsince (0, —-1) isbelow
(O, 0), the parabola opens down. The equation of
the parabolais:

x° = - day
X° = - 44 xy
X = - 4y

Letting y =1, we findx’ =4 orx = 2. The
points (-2, —1) and (2, —1) define the latus rectum.

Section 11.2 The Parabola

(v:00] o x.
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Chapter 11 Analytic Geometry

15.

16.

17.

1
Thedirectrix is ¥ = "5 and the vertex is (0, 0). The
210 1 & 10
focusis S)’QE. a=3 andsince 8355 is above

(O, 0), the parabola opens up. The equation of the
parabolais:
x%=4ay

x2:4><%xy® X2=2y

Letting Y :-;, wefind x* =1 orx = .
®16 @ 106

The points &35 and § * 5 define the latus

rectum.

1
The directrix is X = "5 and the vertex is (0, 0). The
& 0 1 & 0

focusis SE’OE. a=3 and since SE’OE isto the

right of (O, 0), the parabola opensto theright. The
equation of the parabolais:
y?=4ax

y2=4>% XX ® y?=2x

1 . 2 _
L etting X_E’Wef'ndy =lory =4 The points
® ¢ a 0

85 " 1}, and 8§ ’12 define the latus rectum.

Thefocusis (2, -5) and the vertex is (2, —3). Both
lieonthevertical line x=2. a =2andsince
(2, -5) isbelow (2, —-3), the parabola opens down.
The equation of the parabolais:

(x- h)> =- da(y- k)

(x- 2)° =- 42Xy~ (-3)

(x- 2y =-8(y+3)
Letting y =-5 wefind (x- 2)° =16 orx- 2 = 4.
So, X =6 orx =— 2. The points (6, -5) and
(=2, -5) define the latus rectum.

Fl©0s)

-2 - V:(0.0)1 2
D:y=-05
_1.

y

D:x=-05 ]

2_

1.
V: 00 F: (050) X
Ty MR

-14

-2

=
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Section 11.2 The Parabola

18. Thefocusis (6, —2) and the vertex is (4, —2). Both
lie on the horizontal line y =- 2. a =2 and since
(6,—2) isto theright of (4, —2), the parabola opens to
theright. The equation of the parabolais:

(y- k)* = 4a(x- h)
(y- (- 2)F =4xAx- 4)
(y+2) =8(x- 4)
Letting x = 6, we findy@+2)> =16 ory+ 2=+4.
So, y=- 6 ory =2. The points (6, —6) and
(6, 2) define the latus rectum.

19. Vertex: (0,0). Sincetheaxisof symmetry is v
vertical, the parabola opens up or down. Since 1.51
(2, 3) isabove (0, 0), the parabola opens up. The
equation has theform x* = 4ay. Substitute the T

coordinates of (2, 3) into the equation to find a: siF (0,4
2°=4ax3 Vb )
1 -1.5 -1 -.5 5 1 1.5
4=12a® azé . Diy=-3
, 4 & 10
X

The equation of the parabolais. * ~3Y. Thefocusis é"gg Letting y :-;,

. 4 a@ 10 &2 10

wefind X’ = 9 O X= %3 Thepoints §3' 3z and & 3'3z define the latus rectum,

20. Vertex: (0,0). Sincethe axisof symmetry is horizon-
tal, the parabola opens left or right. Since (2, 3) isto
the right of (0, 0), the parabola opens to the right.
The equation has theform y* = 4ax. Substitute the
coordinates of (2, 3) into the equation to find a:

F=4ax

9=8a® a:g
8

9
2——
The equation of the parabolais: Y ~%*. Thefocus
® 0 9,8 9
isgg’ OE- Letting x-—8,wef|ndy T ory= iZ
® o0 @ o
The points &' 2¢ and &'~ 72 define the latus
rectum.
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21.

22.

23.

Thedirectrix is y = 2 and thefocusis (-3, 4). This
isavertical case, sothevertexis(-3, 3). a =1and
since (-3, 4) isabove y = 2, the parabola opens up.
The equation of the parabolais:

(x- h)* = 4a(y- k)

(x- (-3))° = 44Xy~ 3)

(x+3)° = 4y- 3)
Letting y = 4, we findx@3)° = 4or x +3=#2.
So, x=-1orx=-5. Thepoints(-1, 4) and
(-5, 4) define the latus rectum.

Thedirectrix is x = - 4 and thefocusis (2, 4). This
isahorizontal case, so thevertex is(-1,4). a =3
and since (2, 4) isto theright of x =- 4, the
parabola opens to theright. The equation of the
parabolais:

(y- k) =4a(x- h)

(y- 4% =48xx- (-1)

(y- 4% =12(x+1)
Letting x = 2, wefind (y- 4Y =36 ory- 4= 6.
So, y=- 2 ory =10. The points (2, —2) and
(2, 10) define the latus rectum.

Thedirectrix is x =1 and thefocusis (-3, —2). This
isahorizontal case, so thevertexis(-1,-2). a =2
and since (-3, —2) isto the left of x =1, the
parabola opens to the left. The equation of the
parabolais:

(y- k)" =- 4a(x- h)

(Y- (- 2)) =- 4Rxx- (- 1)

(y+2) =-8(x+1)
Letting x =-3 wefind (y+2)Y =16 ory+2= #4.
So, y=2 ory = - 6. Thepoints (-3, 2) and
(=3, —6) define the latus rectum.
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24,

25.

26.

27.

28.

Thedirectrixis y = - 2 and thefocusis (-4, 4).
Thisisavertical case, sothevertex is(—4,1). a =
3and since (4, 4) isabove y = - 2, the parabola
opens up. The equation of the parabolais:

(x- h)? =4a(y- k)

(x- (-4))* =434y~ 1)

(x+4)? =12(y- 1)
Letting y = 4, we findx@ 4)° =36 orx+4 = +6.
So, x=-10 orx = 2. Thepoints (-10, 4) and (2, 4)
define the latus rectum.

The equation x° = 4yisin the formx* = 4ay where
4a=4o0ora=1. Thus, we have:

Vertex: (0, 0)

Focus. (0,1)

Directrix: y=-1
Tograph, enter: y, = x°/ 4

The equation y* = 8x isin the formy? = 4ax where
4a=8 ora=2. Thus, we have:

Vertex: (0, 0)

Focus. (2,0)

Directrix: x=-2
Tograph, enter: y; = J8X; y, = - J/8x

The equation y* = - 16xisintheformy’ = - 4ax
where - 4a=-160or a=4. Thus, we have:
Vertex: (0, 0)
Focus. (4,0)
Directrix: x =4
Tograph, enter: y; = J-16x; y, = - J- 16X

The equation x° = - 4yisintheformx® = - 4ay
where - 4a =- 4 ora =1. Thus, we have:

Vertex: (0, 0)
Focus. (0,-1)
Directrix: y=1

Tograph, enter: y, = X/ (- 4)

Section 11.2 The Parabola

Iy

- -5 5 -4 —= ] =2

D:y=-2

A
a

-5

10
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Chapter 11 Analytic Geometry

29. Theequation (y- 2)° =8(x+ 1)isintheform
(y- k)* =4a(x - hywhere 4a=8 ora=2,
h=-1,andk = 2. Thus, we have:

Vertex: (-1, 2)

Focus. (1,2

Directrix: x=-3
To graph, enter:

y, = 2+‘/8(x +1); y,=2- ‘/8(x +1)

30. Theequation (x + 4)° =16(y +2) isintheform
(x- h)? =4a(y- k\where4a=160ra =4,
h=-4, andk = - 2. Thus, we have:
Vertex: (-4,-2)
Focus. (4,2
Directrix: y=-6

To graph, enter:
y, =-2+(x+4) /16

31. Theequation (x- 3)° = -(y+1)isintheform

NN

(x- h)® = - 4a(y- k) where ~ ®=-1lora=
h=3 andk = -1. Thus, we have:

Vertex: (3,-1)
& 50
Focus: Y

3
Directrix: ¥~ "7
Tograph, enter: y, =-1- (x- 3)*

32. Theequation (y+1)> = - 4(x - 2) isinthe form
(y- k)? =- 4a(x- hywhere —4a =- 4 ora=1,
h =2, andk =- 1. Thus, we have:
Vertex: (2,-1)

Focus. (1 - 1)
Directrix: x=3
To graph, enter:

b= LA XDy, =1 H D)

8
4.8 \ 14
4
11 4
0
0 6
4
2.1
4.7 47

7
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33.

34.

35.

36.

The equation (y +3)* = 8(x - 2) isin the form
(y- k)* =4a(x - hywhere 4a=8 ora=2,
h =2, andk =- 3. Thus, we have:
Vertex: (2,-3)
Focus. (4,-3)
Directrix: x=0
To graph, enter:

Y =-3+JBX-D); v, =-3- JBX-2)

The equation (x- 2) = 4(y- 3) isin theform
(x- h)? =4a(y- k\where4da=4ora=1,
h =2, andk = 3. Thus, we have:

Vertex: (2, 3)
Focus. (2,4)
Directrix: y=2

Tograph, enter: y, =3+ (x- 2Y/ 4

Compl ete the square to put in standard form:
YV - 4y+4x+4=0
Y’ - Ay +4= - 4x
(V- 2)° = - 4x
The equationisin the form (y - k)* = - 4a(x- h)
where- 4a=-4ora=1h=0, andk=2. Thus,
we have:
Vertex: (0, 2)
Focus. (-1, 2)
Directrix: x=1
Tograph, enter: y, =2+~ 4x; y, =2- - 4x

Compl ete the square to put in standard form:

X° +6x- 4y+1=0

X° +6x+9=4y-1+9
(x+3)° = 4(y +2)

The equation isin the form (x- h)? = 4a(y- k)
where4a=4ora=1,h=-3,andk=- 2. Thus,
we have:

Vertex: (-3,-2)

Focus. (-3,-1)

Directrix: y=-3
Tograph, enter: y, =- 2+(x+3)° /4

Section 11.2 The Parabola

3
—4.8 / 14
-9
6
-3 6
0
5
—4.7 / 4.7
-1
1
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Chapter 11

37.

38.

39.

Analytic Geometry

Compl ete the square to put in standard form:
x> +8x =4y- 8
X° +8x+16 = 4y- 8+16
(x +4)* =4y +2)
The equationisin the form (x- h)* = 4a(y - k)
where4a=4ora=1,h=-4, andk=- 2. Thus,
we have:
Vertex: (-4,-2)
Focus. (-4,-1)
Directrix: y=-3
Tograph, enter: y, =- 2+(x+4Y /4

Compl ete the square to put in standard form:
y - 2y=8x-1
y’ - 2y+1=8x-1+1
(y- 1¥ =8x
The equationisin the form (y - k)* = 4a(x - h)
where 4a=8 ora=2, h=0, andk =1. Thus, we
have:
Vertex: (0,1
Focus. (2,1)
Directrix: x=-2
Tograph, enter: y, =1+4J8x; y, =1- J8x

Complete the square to put in standard form:
Yy +2y- x=0
Yy +2y+1=x+1
(y+1)? = x+1
The equationisin the form (y - k)* = 4a(x - h)

1
where 42=10ra=2 b - 1 andk =- 1. Thus
we have:
Vertex: (-1,-1)

@3 0

Focus. & Z’_lE
5

Directrix: X~ "7

Tograph, enter: y, =-1+Jx+1; vy, =-1- Jx+1

/-
-4\ |
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Section 11.2 The Parabola

40. Complete the square to put in standard form: 1
X° - 4x = 2y 1 s s

X2 - Ax+4=2y+4 \\m_ﬁ/f
(x- 2 =2(y+2)

1
The equation isin the form (x- h)? = 4a(y- k) where 43=2018=% ' =5 angk =- 2.
Thus, we have:
Vertex: (2,-2)
& 30

Focus: 82 Y

5
Directrix: ¥ =%  Tograph, enter: y, =- 2+(x- 2y /2

41. Complete the square to put in standard form: 1
X°-4x=y+4

X - Ax+4=y+4+4
(x-2)° =y+8

-9

1
The equation isin the form (x- h)* = 4a(y - k) where 4a=1 ora—z’ h=2, andk =- 8.
Thus, we have:
Vertex: (2,-8)
& 310

Focus: "4

33
Directrix: ¥ = "2 Tograph, enter: y, =- 8+(x- 2Y

42. Complete the square to put in standard form: 6

y +12y = -x +1 0 39

Yy +12y+36=-x +1+36
(y+6)*=-(x- 37)

-4a=-1lora=

I o

The equation isin the form (y - k)* = - 4a(x- h) where ,h=37, andk = - 6.

Thus, we have:
Vertex: (37,-6)
®47 O
Focus &7 _6E
149

Directrix: X =77 Tograph, enter: y, =- 6+ J-(X- 37); Y, =- 6- - (X- 37)
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43.

45,

47.

49.

ol

52.

(y- 1 =c(x- 0)
(y-1)?=cx

(2-1)°=cf) ® 1=c
(y-1°=x

(y- 1 =c(x- 2)
(0-1)° =c(1- 2)

1=-c®c=-1

(y-1*=-(x-2)

(x- 0Y =c(y- 1)
(2-0)°=c(2-1)® 4=c

x*=4(y-1)

(y- 0)°> =c(x- (- 2)
y?=qx+2)

1°=c(0+2) ® 1=2c ® c:%

y?=2(x+2)

Analytic Geometry

46.

50.

(x- 1)° =c(y- 2)

(2-1)* =c(1- 2)
1=-c®c=-1

(x-17=-(y- 2)

(x- 0Y =c(y- (-1))
X* =y +1)
2°=c(0+1)® 4=c
X? =4(y +1)

(x- 1" =c(y- (-1))

(0-1)? =¢(1+1)® 1=2c® ¢ :_;

(x-17 =5 (y+1)

(y- 0)° =c(x- 1)
(1- 0)* =c(0- 1)
l1=-c®c=-1
y*=-(x-1)

Set up the problem so that the vertex of the parabolais at (O, 0) and it opens up. Then the
equation of the parabola has the form: x* = 4ay. Sincethe parabolais 10 feet across and
4 feet deep, the points (5, 4) and (-5, 4) are on the parabola.
Substitute and solve for a:

5°=4a(4) ® 25=16a® a:f—:

a isthe distance from the vertex to the focus. Thus, the receiver (located at the focus) is

25

6 1.5625 feet, or 18.75 inches from the base of the dish, along the axis of the parabola.

Set up the problem so that the vertex of the parabolaisat (0, 0) and it opens up. Then the

equation of the parabola has the form: x* = 4ay. Since the parabolais 6 feet across and 2
feet deep, the points (3, 2) and (-3, 2) are on the parabola.
Substitute and solve for a:

a
9
8

F=4a2)® 9=8a® azg

=1.125 feet, or 13.5 inches from the base of the dish, along the axis of the parabola

isthe distance from the vertex to the focus. Thus, the receiver (located at the focus) is
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53.

4.

55.

56.

Section 11.2 The Parabola

Set up the problem so that the vertex of the parabolais at (0, 0) and it opens up. Then the
equation of the parabola has the form: x° = 4ay. Since the parabolais 4 inches across and
1 inch deep, the points (2, 1) and (—2, 1) are on the parabola.
Substitute and solve for a:

2°=4af) ® 4=4a ® a=1
a isthe distance from the vertex to the focus. Thus, the bulb (located at the focus) should
be 1 inch, from the vertex.

Set up the problem so that the vertex of the parabolais at (0, 0) and it opens up. Then the
equation of the parabola has the form: x* = 4ay. Sincethefocusis 1 inch from the vertex
and the depth is 2 inches, a =1 and the points (X, 2) and (- X, 2) are on the parabola.
Substitute and solve for x:

X2=4DQ ® ¥ =8® x=2242
The diameter of the headlight is 442 inches.

Set up the problem so that the vertex of the parabola
isat (0, 0) and it opens up. Then the equation of the Y (300,80
parabolahasthe form: x* =cy.
The point (300, 80) is apoint on the parabola.
Solve for ¢ and find the equation:

300° = ¢(80) ® ¢=1125

x?=1125y
Since the height of the cable, 150 feet from the center, isto be found, the point (150, h) is
apoint on the parabola. Solvefor h:

150 =1125h ® 22500=1125h® h=20
The height of the cable, 150 feet from the center, is 20 feet.

(150,h)
X 0,0 h

Set up the problem so that the vertex of the parabola
isat (0, 10) and it opens up. Then the equation of (-200,100) (200,100,
the parabola has theform: x* = c(y- 10).
The point (200, 100) is a point on the parabola.
Solve for ¢ and find the equation:
200° = ¢(100- 10) ©10 ]
40000=90c ® ¢ =444.44 ' %
x* = 444.44(y - 10)
Since the height of the cable, 50 feet from the center, isto be found, the point (50, h) isa
point on the parabola. Solvefor h:
50° = 444.44(h- 10) ® 2500 = 444.44h - 4444 .4

444.44h = 6944.4 ® h=15.625

The height of the cable, 50 feet from the center, is 15.625 feet.
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S7.

58.

59.

60.

61.

Set up the problem so that the vertex of the parabolais at (O, 0) and it opens up. Then the
equation of the parabola hasthe form: x* = 4ay. a isthe distance from the vertex to the
focus (where the source islocated), so a = 2. Since the opening is 5 feet across, thereisa
point (2.5, y) on the parabola. Solvefory:

x’=8y® 2.5 =8y ® 6.25=8y® y=0.78125 feet
The depth of the searchlight should be 0.78125 feet.

Set up the problem so that the vertex of the parabolaisat (0, 0) and it opens up. Then the
equation of the parabola hasthe form: x* = 4ay. a isthe distance from the vertex to the
focus (where the source islocated), so a = 2. Since the depth is 4 feet, thereis a point

(x, 4) on the parabola. Solve for x:

x?=8y® x*=8X4® x’=32® x=#2
The width of the opening of the searchlight should be 842 feet.

Set up the problem so that the vertex of the parabolais at (O, 0) and it opens up. Then the
equation of the parabola has the form: x* = 4ay. Sincethe parabolais 20 feet across and
6 feet deep, the points (10, 6) and (—10, 6) are on the parabola.

Substitute and solve for a:

10° = 4a(6) ® 100 =24a® a»4.17 feet
The heat source will be concentrated 4.17 feet from the base, along the axis of symmetry.

Set up the problem so that the vertex of the parabolais at (O, 0) and it opens up. Then the
equation of the parabola has the form: x* = 4ay. Since the parabolais 4 inches across and
3 feet deep, the points (2, 36) and (2, 36) are on the parabola.

Substitute and solve for a:

1 .
2°=4a(36) ® 4=144a® a "5 0.0278 inches

The collected light will be concentrated 0.0278 inches from the vertex, along the axis of
symmetry.

Set up the problem so that the vertex of the parabola
isat (0, 0) and it opens down. Then the equation of y
the parabola has theform: x* =cy.
The point (60, —25) is a point on the parabola. x
Solve for ¢ and find the equation: 2
60°=c(- 25)® c = -144 G
x? =-144y
To find the height of the bridge, 10 feet from the center, the point (10, y) isapoint on the
parabola. Solvefory:
10°=-144y® 100=-144y® y=-0.69
The height of the bridge, 10 feet from the center, is 25 —0.69 = 24.31 feet.

To find the height of the bridge, 30 feet from the center, the point (30, y) is a point on the
parabola. Solvefory:

30°=- 144y ® 900=- 144y ® y=-6.25
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Section 11.2 The Parabola

The height of the bridge, 30 feet from the center, is 25 —6.25 = 18.75 feet.
To find the height of the bridge, 50 feet from the center, the point (50, y) is a point on the
parabola. Solvefory:
50°=-144y® 2500=-144y® y=-17.36
The height of the bridge, 50 feet from the center, is25 —17.36 = 7.64 feet.

62. Set up the problem so that the vertex of the parabola
isat (0, 0) and it opens down. Then the equation of y
the parabola has theform: x* =cy.
The points (50, —h) and (40, —h+10) are points on X
the parabola. Substitute and solve for ¢ and h: h mm

50% = c(- h) 40% = ¢(- h+10) o
ch =- 2500 1600 =- ch+10c
1600= -(- 2500) + 10c® -900=10c ® c=-90
-90h=-2500® h=27.78
The height of the bridge at the center is 27.78 feet.

63. AX>+Ey=0 A10 E!0
A’ =-Ey® xzz%y
Thisisthe equation of a parabolawith vertex at (0, 0) and axis of symmetry being the y-
axis. Thefocusis g%, '4—5\2. Thedirectrixis y = ==

64. Cy’+Dx=0 C'0 DO
Cy’=-Dx ® y2=-€x
Thisisthe equation of a parabolawith vertex at (0, 0) and axis of symmetry being the x-

. .eD g : o _ D
axis. Thefocusis ok Og. Thedirectrix is x = ic

65. AX°+Dx+Ey+F=0 A!0
@ If EL O,then:

AX*+D Ey- F® 2 D? O Ey- F D
+Dx=- +—x+— =- + —

4 Ag( AN’ G a 4A
& D& 1&® D0 @& D& -EE F ch

+ = E F+—;®
2AD Aé’ Y- & 26~ AL TE 1aEs
@ D& -E® D?-4AF0

Fo—— T —

2AD A AAE B

\ 2
Thisisthe equation of a parabolawhose vertex is 72 WE_D 4AF8
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66.

(b) If E=0,then

-D+WJD?- 4AF
2A

A’ +Dx+F=0® x=

If D?- 4AF =0, thenx-%) isavertica line.

(© If E=0,then
-D+JD?- 4AF

2A

AX’+Dx+ F=0® x =

If D*- 4AF >0,

-D+yJD?- 4AF - D- yD?- 4AF

then x = orx= are two vertical lines.

2A 2A
(d If E=0,then
-D+JD?- 4AF
2A
If D? - 4AF <0, thereisno real solution. The graph contains no points.

AX’+Dx+ F=0® x =

Cy’+Dx+Ey+F=0 C!0
(@ 1f DO, then:

Ey=-D F®C E EZO -Dx- F E’
+ Ey = -Dx- +— +— X- F+—
Cy+ Ey= gy Yracts AC
& Eo2 1ae 20
@/ Dx- F +—x
4Cg
Eo2 -D® F E20 ® EOC -Dae E2- 4CFC
+—T S Xt — - —— 8y+__ = — X - ——
2Cg C D 4CDg 2Co ACD ¢
E E2- 4CF§

Thisisthe equation of a parabolawhose vertex is . o7C' —ICD g
(b) If D=0,then

-E +JE?- 4CF

2C
If E2- 4CF =0, theny = —Elsahorlzontalllne

Cy’+Ey+F =0® y=

(c) If D=0,then
-E +vWE?- 4CF
2C

Cy’+Ey+F=0® y=

If E?- 4CF >0,

- E++JE?- 4CF __E-JE?-4CF

theny = C ory= C

are two horizontal lines.
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Section 11.2 The Parabola

(d If D=0,then
-E +yJE2- 4CF
2C
If E2- 4CF <Q thereisno rea solution. The graph contains no points.

Cy’+ Ey+F =0® x=
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