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8 Multiple Write equations of parabolas in standard form Exercises (1-4) P335

eck Your Understanding

ple 1 Write each equation in standard form. Identify the vertex, axis of symmetry, and direction of

Write y = 2x? — 12x + 6 in standard form. Identify the vertex, axis of symmetry, and
direction of opening of the parabola.

opening of the parabola.
y=2—12x+6 Ciginal aquation 1.y =222 — 2Ux + 40 2. y=32—6x—4
=2(x*—6x) + 6 Factor 2 from the x- and x-terms Lx=y—8y—1 4 x 432+ 12y =18
=2(x2—6x+ M)+ 6—2(W) Complete the square on the right side
=2(x2—6x+9)+6—209) The 9 added when you complete the square is multiplied by 2
=2(x—3)2-12 Factor.

The vertex of this parabola is located at (3, —12), and the equation of the axis of symmetry

is x = 3. The parabola opens upward. Ay =2(x—-6)2-32 .1

:J.‘oL.{J‘ e (—32 ,6)
} GuidedPractice Ae¥ ) rane tx=6

1. Write y = 4x? + 16x + 34 in standard form. Identify the vertex, axis of symmetry, il ty=3(x—1) 2 _ ;A
and direction of opening of the parabola.

| tx = 1,503 ;o (1, —7)

- Ae¥ ) roraa
=y -—2-27 3

y = 1Ll e (=27, 4)

red! dgad) ) za2as 14
x=-3y+22+30 .4

sewa $30, —2) L0

) raae ty = —2 Sl

Grad) dgad)




Multiple Graph parabolas

Exercises (26-31) P335

Example 4

.

Write an equation for a parabola with vertex at (—2, —4) and directrix y = 1. Then graph
the equation.

The directrix is a horizontal line, so the equation of the parabola is of the form
y = al{x — h)> + k. Find a, h, and k.

o The vertex is at (—2, —4),s0h= —2and k = —4.

» Use the equation of the directrix to find a. 2 ¥
1 : : | o ek o sl S e s o
Y= k— 7, Equation of directrix "1 86420 2 4 6x
1 (=2, —4)
1=—4-— i Replace y with 1 and k with —4. 1A 5
4 4 - <
5=— Add 4 to each side. f —8 n
da -10
200 = —1 Multiply each side by 4a. _]E
AN - ) T
il 20 Divide each side by 20.

So, the equation of the parabolais y = —%{x +2)2 —4.

P GuidedPractice

Write an equation for each parabola described below. Then graph the equation.
4A. vertex (1, 3), focus (1, 5) 4B. focus (5, 6), directrix x = —2

Example 4

25.

1
x=<ly+1743
pl— 3

Wrrite an equation for each parabola described below. Then graph the equation.

26. vertex (0, 1), focus (0, 4) 27. vertex (1, 8), directrix y = 3
28. focus (—2, —4), directrix x = —6 . focus (2, 4), directrix x = 10
30. vertex (—6, 0), directrix x = 2 31. vertex (9, 6), focus (9, 5)

26.y=-}2x2+1

y
1
5 < {y-.ll—zx“-kl
AN )4
M 1
™~ 0 X
27. y= Sptx - 12 +8 29. x= -~ Jgly- 92+ 6
B 4 x=—11—6{y—41’+6|
14 10— NA
12 8
{10 A 6
e :
6 = Voo a
4:[’ 20—V +a‘ ~4-20 Y 6 8 10 12X
2 1T,
~8-6—4-20y 2 4 6 8X :
30. x= ~ 45y~ 6 Moy=-Jx-9N2+6

1
28. x=gly+4? -4
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10 Multiple Graph circles Exercises (47-50) P43

“. Real-World Example1 | quatic : e

el !
DELIVERY Appliances + More offers free delivery within 35 kilometers of the store. The idasdl gl a0 120 M sl JU¥) 4y pnons ok g3l ddasa Sy Ol a2 daiedl ) 48
Abu Dhabi store is located 100 kilometers north and 45 kilometers east of the corporate x? + y? =14,400 ¥l ddads e 55,424
office. Write an equation to represent the delivery boundary of the Abu Dhabi store if the e ¥ adannS S )l pladeiel ol dndacs spis Jeied) dlilas a5 .8

origin of the coordinate system is the corporate office.

Lo ohe bjaedl B,L8Y1 Jesdy g 10 miy U2 40 mi as s B! dasdd! 5o day ! 1o ol cele 1) b
Since the corporate office is at (0, 0), the Abu Dhabi store is at (45, 100). The boundary

of the delivery region is the circle centered at (45, 100) with radius 35 kilometers. 49a. (x + V2 + (y - M¥34 T e s P o
(x— h)? + (v — k)2 =r Equation of a circle FT T T .
(x — 45)% + (y — 100)? = 352 (h, k) = (45, 100) and r = 35 A1 h8e 7 bl o8y w5l 35,01 G Ayl a5l damis Syl duaigd) .49
(x — 45)% + (y — 100)> = 1225 Simplify ( L~ - RERTLECHAR MY Sam Rt el gftuet L Tior e fESEa st
Al=5,2) ? p bad) e dsspadl 8000 pa S0 D s B 510 Wslas oS! L8
} GuidedPractice —§—6 O 3468 £x wssbasy & ladgy 8 Ladad caws 8,
1. WI-FI A certain wi-fi phone has a range of 30 kilometers in any direction. If the phone is :: dhag) e doviagall 353000 pa Sl B s 500 Aslas oS! LD
4 kilometers south and 3 kilometers west of headquarters, write an equation to —8 TR damy Jlady shal Lo dad iy 580,
represent the area within which the phone can operate via the Wi-Fi system. L] Aol AR

49b. (x+ D2 + (y — )2 = 24 — 85 <\ V50! (x38120) A plinil Y1 BY R Ju .

0.5 day JI) gas a2 VLS O A mis 24 35 midslay G dyae day e Jp jgy 2as J)¥3 .50
iS) i) day S aie g Alas Y i) el ddai ol a2 a0 55 mi Ay dyad) sl e
S 35 098 ol 58y A daladl de gasnd) 3slas

49c | Y]
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=
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11 Multiple Write equations of hyperbola

Exercises (1-4) P360

Example1 | e siver ces ar :

Write an equation for the hyperbola shown in the graph. o
m Find the center. R\ p /n‘
The vertices are equidistant from the center. (_‘5,‘0 (—4, 0} o ‘(; o
The center is at (0, 0). =3 |A |0 N Bx
1/ —4 \\
m Find the values of a, b, and c. ’, { \\
The value of a is the distance between Ts

a vertex and the center, or 4 units.

The value of ¢ is the distance between
a focus and the center, or 5 units.

E=a+ 1 Equation relating a, b, and ¢ for a hyperbola

52 =424 p2 c=5anda=3

9 = p? Subtract 4* from each side.
m Write the equation.
8 o W
The transverse axis is horizontal, so the equation is ;—6 e 1.

} GuidedPractice

1. Write an equation for a hyperbola with vertices at (6, 0) and (—6, 0) and foci at
(8, 0) and (—8, 0).
N

Example 2

The asymptotes for a vertical hyperbola are y =%‘x and y= —%frand the vertices are
at (0, 5) and (0, —5). Write the equation for the hyperbola.

m Find the center.

The vertices are equidistant from the center.
The center of the hyperbola is at (0, 0).

m Find the values of a and b.
The hyperbola is vertical, so a = 5.
From the asymptotes, b = 3.
The value of ¢ is not needed.

b m Write the equation. 5

The equation for the hyperbola is 5—5 — % =

1.

’ GuidedPractice

2. The asymptotes for a horizontal hyperbola are y = %x and y = —%x.
The vertices are (9, 0) and (—9, 0). Write an equation for the hyperbola.

\
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Graph equations of ellipses

Exercises [24-31) P352

Example 4

- EBEX Find the foci.

9

m Find the center.

h=—5and k = 2, so the center of the ellipse is at (-5, 2).
Find the lengths of the axes and graph.

The ellipse is vertical.
a*=25s0a=5F=9s0b=3.

The length of the major axis is 2 » 5 or 10.
The length of the minor axisis 2 - 3 or 6.
The vertices are at (—5, 7) and (-5, —3).
The co-vertices are at (—2, 2) and (—8, 2).

2=25—90r16,s0c=4.

The foci are at (—5, 6) and (-5, —2).

m Graph the ellipse.

Draw the ellipse that passes
through the vertices and

co-vertices.

’ GuidedPractice

4. Find the coordinates of the center and foci and the lengths of the major and
minor axes of the ellipse with equation x> + 4y — 2x + 24y + 21 = 0. Then
graph the ellipse.

Find the coordinates of the center and foci, and the lengths of the major and minor axes of
an ellipse with equation 25x% 4+ 9y® + 250x — 36y + 436 = 0. Then graph
the ellipse.

Gl Write in standard form. Complete the square for each variable to write this
equation in standard form.

2522 + 9y + 250x — 36y + 436 = 0
25x% + 250x + 9y* — 36y = —436
25(x? + 10x) + 9y® — 4y) = —436
25(x* + 10x + W) + 9(y*> — 4y + W) = —436 + 25(H) + 9(H)
25(x* + 10x + 25) + 9(y* — 4y + 4) = —436 + 25(25) + 9(4)
25(x + 5)2 + 9(y — 2)* = 225
C+5° =27

Qriginal equation
Associative Property
Distributive Property
Complete the squares.
52=25and (-2 =4

Write as perfect squares.

Divide each side by 225.

sead! (3, -7.59) 4 (3, 11.59) ,b,501 (3, 2) ;5,01 .24
12 1,5aY) jeod) 222,63 1,50

=32 L v=27 1!
36 128

N

[IN—

el (-6, -169) 5 (-6, 7.69) 4,51 (-6, 3) ;5,1 .25
14,14 1,008 3ol <1697 1,.5¥

=1

S vn'
T
IZL— 7/ \
s l' HH
k. { 2HH
NN -\ =8 =4 o] 2%|
| V71594 :
ol % u;os)’+(y;2s)‘=1ll
T4

Example 4

Find the coordinates of the center and foci and the lengths of the major and minor axes
for the ellipse with the given equation. Then graph the ellipse.

x=32 (=22 x+6P (y—3?
S TN ey g ©
2 y-57 C+a? ¥
37 a1 2] ——tm=1
28. 3x2+ 12 —6x—8y—5=0 29. 32 + 442 — 18x + 24y +3 =0
3. 322+ 22+ 12x— 20y + 14 =0

24

26.

30. 7x2+ y> —56x+ 6y + 93 =0

seed! (4, =7.90) 4 (4, 1.90) 6,50 (4, =3) ;5,1 .30

SY) el (1, 0) 4 (1, 8) 50 (1, 4) 55,00 .28 4 in¥) el 1058 1551

s3=d1 (0, ~1.08) , (0, 11.08) 45,31 (0, 5) ;5,01 .26 s i

210.39 a0l e 16 5% 5 ’l l l |
i P YhL’;"""’"""s'" Ol 7% +y? = s6x + 6y +93=0]
0 A fof1Y v/
T L2 2
ANEN 3 o
1 171 20 x
8 1§|~ X [4
I‘
2 : i
20 x !
™ 1076, =3) , (524, —3) 4,51 .3, =3) ;5,.1 .29 semall (=2, 217) 4 (=2, 7.83) 6,300 (=2, 5) 55,00 .31

=~ ~ ik 8 ,iwadl | .~9.80 ,,.5¥
(=4, =7.68) , (~4, 7.68) o501 (=4, 0) ;5,01 .27 2:73 i) gyl 18,98 15831yl phiad] gyac ] S

: : ¥
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