Precal Matters WS 9.4: Parabolas
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Worksheet 9.4—Conic Sections: Parabolas

Show all work. No calculator is permitted, unless explicitly stated. - 1 wse p i~ sad ot ¢ hert

. Bo+h ATe atctpyable.
Multiple Choice (x—h)i =4l Y ‘/‘> T.A ore e Hocal
o (x-h> = Aply—+> | ensh

1. Find the standard equation of the parabola with the vertex at the origin and a focus at (0,7).

V(o o)

2 = 28y (B)x2 =7y (C)x2 = -7y
D) y? = 28x (B) y? = 7x
\¢/ w

(x—-os— =K ("?‘>(U‘°>
X =28 4

6 2. Find the standard equation of the parabola with a vertex at the origin and a directrix of x = 1.

(A) x? = —4y (B) x? =4y ©) x*=y
(D) y*=x (E)y? = —4x |
2 p=—
(\j——o\ = 5%/>(X”°>
2

y =t

7. : 2_ _9
3. Find the vertex and focus of the parabola y* = 5 X ((2,6) ., - Ny
5 9 9 9 P
(A) Vertex: (0, — Z)’ Focus: (— o g) (B) Vertex: (0,0), Focus: (O, — g) p= -9
(C) Vertex: (0,0), Focus: (— g, O) ertex: (0,0), Focus: (— %, O) 22
F
2.2
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Precal Matters WS 9.4: Parabolas

A 4. Find the equation of the parabola with a vertex at (5,4) & focus at (—3,4).

Ry -4?=-32(x-5 B F-9H?=32(x-5 () (y+4)?=32(x+5)
D) +4H*=-32x-5) (B) (¢-H*=8(x-5)

p=-0

(4= = —520)

ﬁ( 5. Which equation below describes the parabola
shown in the graph?

(x—2)=<y—1)2

B)(x+2)=(+1)?

©) (v~ )% (x — 1) il lie il
(D) (y +“?<= (x + 1)? . |
-3t
4}
-5t

D 6. What is the vertex of the parabola x = y2 — 6y + 3?

(A)(3,-3) (B) (=3,-3)
(©) (6,-3) (=6.3)

9+ x-2=(bytD
(Xw); (5—9>3

(\j_ '3)1/_‘ ) '(X +é>
\/(-’ @rg)
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;D 7. Which graph below describes the equation —3x% =y + 1 :
Qc—bf: ”;‘(ﬂ 1) v (0,1
(A) (B) opens down
v ' &Y Yp= 5
. L 44— narrow Fam&

p=r= since. sualf foedl lergth

L ]

s Mo Lo b n

g g B | V7 2 3 45.—

©)

&Y

PUREREM S43-2-1

E 8. Find the focus of the parabola (x — 3) = — % (y +1)2.  pehinto shanderd form:

2
V(B 1) opns Lebt (34/13 = —(2(x~3)
(A) (6,—1) /P (B>0,-1)
©) (B.2) (D) (3,—4) Yo = -2
p=—"

P/o) ,()

~l

l 2 9. The length of the latus rectum of x? = —9y is equal to
V{(6)0), opens down

(A) 3 units ka =-9 (B) —3 units
(C) 2 units P="Z ‘i» units
! 1 9 G 9 (- 2
UL)M/I(j - - ’\{' . X - “
8l
*T
- 9
X~ =Z
2y =9
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C 10. The equation of the directrix of the parabola y? + 4y + 4x + 2 =0 is
311*«‘13{'5{_ =-2+4% -x

(A) X :1;1 (B) X = _13 (Y'Pz)?- = -Yu+2- q
@ e Dyx==7  Ge'=-ten BT
w( Jf)'z> rebs
Al 4
T L l i
2oty ¢
1

Short Answer

11. Write y — 24x = 3x2 + 50 in standard form. Sketch the graph. Identify the vertex, focus, axis of
symmetry, eccentricity, directrix, domain, and range.

3x1+- 24x = 5?50
(x> +8% 4"_/",_) =3
2(x J—’f\?’ =y -7
(xrd) = 5Ly=2)
\/ale,)c e (— 4) 7‘)
7‘p$ ’é’
P: 7% opens up

¢
HCMG e (—- L}) )’+7LZ> :'(’#/ %

—so +18

13
\ o = _L = = 75
‘M‘é Y e j 2 ('LS D |z

e=|
Axis of Qym/n&’@@ x= ’7(
D:R. |, Rtyelzro0)
12. Write 2y + 13 = 4x — y? in standard form. Sketch the graph. Identify the vertex, focus, axis of
symmetry, eccentricity, directrix, domain, and range.

314. 2y = Ye ~/3%
D'L.;—z':] +_I_=7)C’/3+/ W

|
(wiry" = Ix—'2 i
(3”)1 = {x-% ' 2
Verlex @ (3,-1) - J

] s 319 T
Focws € (4,0
Directriy & = > N
At of Symacty : 3=
&=l
Dorxe[>=>
R: 2
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13. Satellite TV The important characteristics of a
satellite dish are that the diameter D, depth d, and the

ratio g, where f'is the distance between the focus and
the vertex (the focal length, what we called ¢ in the »r
lesson). A typical dish has the values D = 60 cm,

d = 6.25 cm, andg = 0.6.

a. Use this information to write an equation that
models a cross section of a satellite dish (as shown
to the right). Assume that the focus is at the origin,
and the parabola opens to the right.

T@Y}m xG, "‘37_: p (X —h)

(w—5) = 4(3.7)(x+3.95)

%) [.25—2.F5=C.5

14. Write an equation for each parabola described below, then draw the graph.

a. focus: (3,8), directrix: y = 4 b. vertex: (5,—1), focus: (3,—1)
V{\gi
Y ey p=-%

(y+) = H(-Dx~5)
/5 )= - 5(x~5)

() = #(2)ly=¢)
(X_ 3) 2; 5/y /é)
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15. For the general equation x = 3y% + 4y + 1

a. Put the equation into standard form.
3(37'4—%3 + fq:) =x—l + .%—
3(y+ ?;3)7’ =x+3

(y3Y = $(x+4)

b. Draw the graph Vertexe (-5,-%)
=5, p=ik lopes A9M)

c. Find the x-intercept(s) (y+3B)= $(x+3)

For Xf?ﬂ‘]“s’ Lok y=0!

55 =569

%_, 2= X_+‘§
4 _
z-5°*

x=|

x-int @ (1,0)

d. Find the y-intercept(s
Y pt(s) 5y 4lurd)

For ‘O‘M"/ et x=0° (16-1— %)j %[%)

% =%

‘\j»«%:—t‘%

3 -Bb o 3= 787
325 o =l

f. What are the coordinates of the vertex?

Nerdex @ (—- ‘;’f‘%)
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@(0 9)' a(5?) Lh(s) +¢ =9

@[zb a(@ (2 +C =]

Precal Matters

WS 9.4: Parabolas

16. Write the general equation —y? + 4x + 2y + 23 = 0 in standard form. Determine the direction of the
opening, the coordinates of the vertex, the focus, the equation of the directrix, domain, range, and the
coordinates of the endpoints of the latus rectum of the parabola. Then sketch its graph.

—yZ+4x+2y+23=0
32—25 +1 = Y23+
(y-iy*= Yxrzd
(y=0*=4(x+&)

=1
p=l

Lodos @ecttmn;
Whny=-54
2
[y-0 =41
5.—1:1’_2.
fj:[+2/ 3:[’2-
Yy=32, y=

Standard Form:

(4= 45 K%-é>

Direction of Opening:

R fﬁ h+

Directrix:
X=-%F

Domain: x ¢ E(’/m)

Range: @__

(-5,-1) &(-5,3)

e

|

t
//

4

Endpoints of Latus Rectum:

A

=Y

17. Determine an a, b, and c so that the parabola y = ax? + bx + ¢ passes through the points (0,9), (1,1),

& (2,1).

a(?) o)) +¢ =1
)

(c=1]

a+bt+c =l
L/ﬂqLZb("L;}

a+bH +9Y =|
Ya 12649 =
a+b=-p
%{*Zbﬁ'%

a= -8

Ha+25=8

Y-8 r2b="2
~Yf-32 +2b="5
—24=24

go/ a = —-(//Z) /5

b, y= H*F—12 x +9
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18. Identifying Conics: Mixed Review

Classify each general equation of a conic section as a circle, ellipse, hyperbola, or parabola. Complete
the square then find the following information:

For circles, identify the center and radius.

For ellipses and hyperbolas, identify the center, vertices, and foci.
For parabolas, identify the vertex and focus.

a.4x?*—y?—16x—4=0 S
H‘gpdda (xl &UZ *pp 53n5> a,L-(—gL: c
2_
Wi thrtt) =t e T2
Fly-2)* -37’: z0

_(x,—;f_ _ —B;z; =( Copons Hori2)

Conter & (2,0)

Varkces e (2502 %)

fei @ (—3,0)(7"/ v)

b. 2x2+16x+3y+38=0
'Parabala (on‘:s ong siua red -k/‘i’*‘)
2(* +Bx+HE)= ~ 3y-38 +2Z
2y +4)"= "3yt
Q(x;lf’{)z; —3{j+ 2)
(x#) = ~ %3+
he-d
p= —-% open s doewon
Vorbna (~4-2), Foous (4, 2 -3) = (-, 2

c. 16x2+9y2 +128x — 54y +193 =0
o mentert st
X+ Extle)+ (y=by +2 =-/9 o, _47’
o (x+ 9 (=% =19y Verfces. (,%_O&/ ) )

o 9)”, /4/:6_227‘:/9# (Vory) foui (_4} 3,[/;.) %(-% 3+/§)
742-'_57—;&2
/o—9=c*
c=\"7
d. 4x*+4y*+20x+8y—-7=0
Cirle ( x>& jz Same sign X same valw)
Lf()('z‘,’g)(“‘ i’:’)—r‘[(jb-f—%j '-i—sl) = F+25+9
Hlyr 5+ 4y = %
(et 8+ (=7
Contre (-%,71)
redivus =3
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