MATH 130 Name: D«{\_’\W\ g run e W

Test 4
7/24/2023
Time Limit: 90 Minutes Instructor Dylan Bruney

This exam contains 8 pages (including this cover page) and 8 questions with multiple
parts. Total number of points is 100.

You are required to show your work on each free-response problem on this exam. The
following rules apply:

e No outside material is allowed on the exam.

e Use of calculators, cellphones, laptops, or similar technology is prohibited.
e Illegible answers will not receive credit.

e Answers without work and justification will not receive credit.

e Only work written on the exam sheet will be graded. If you use a scratch sheet, make
sure your complete answer is copied onto the exam sheet.

e On problems with multiple parts, clearly separate your work and mark each part.

e If you need more space, use the back of the pages; clearly indicate when you have done
this.

UNC Honor Pledge: I certify that no unauthorized assistance has been received or given
in the completion of this work

Signature and Date: SOL UTI ON GU I D E
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Question | Points | Score
1 15
2 15
3 20
4 15
5 10
6 15
7 10
Total: 100

Cheat Sheet
Equations of a Parabola: Vertex at (h, k); Axis of Symmetry Parallel to a Coordinate Axis; a > 0

Vertex Focus Directrix Equation Description
(h, k) (h+a k) - x=h-a (y=k)%=4a(x— h) Axis of syrhmétry is_p:a'l_ralle‘l'to the x-axis, opens right
(h, k) (h=a, k) x=h+a (y= k2= ~da(x~h) Axis of symmetry is parallel to the x-axis, opens left
(h, k) (h k+a) y=k-a (x = h)2=4a(y - k) Axis of symmetry.is parallel to the y-axis, opens up
(h, k) (h k—a) y=k+a (x— h)%2 = ~da(y— k) Axis of symmetry is parallel to the y-axis, opens down
Equations of an Elli|;s;.: Center at (h, k); Major Axis Parallel to a Coordinate Axis
Center Major Axis Foci Vertices Equation
(h k) Parallel tothe xaxis (h+c k) (htak 1) ¢ ol 1

2 b?

(h—ci k) (h=ak) a>b>0andb?=a?~c?

(=m? y=k?

b? at

a

(hi k) Parallel to the y-axis (h, k+¢c) (h, k+ a) 1,

(hk=c) (hk—a) a>b>0andb?=a?-c2

Hyperbolas with Center at (h, k) and Transverse Axis Parallel to a Coordinate Axis

Center Transverse Axis Foci Vertices Equation Asymptotes

(x=h)?% (y—k)?
a® TR s

(y=k?2 (x=h)?
AR G A

(h k) Parallel to the x-axis =~ (h * ¢, k) (h* a, k) 1, P=c*=a® y—k ig (x; h)

(h, k) Parallel to the y-axis  (h, k £ ¢) (h k * a) 1 pP=c® =% ¥y k=Zo(x=h)

ol
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T+ 2)2 y—3)?
1. (15 points) Find the center, vertices, and foci of the ellipse (a ;r,_ ) y=3) =1,
s}
(X ( Cus ( )
K

(_7-1 ’5)

Center:
Vertices: (‘-‘5’ 7)) / (‘71 3)
Foci: (11-5) }(."'1_5)

1559 =7 o=25, b7
=) o=§
+ (on,0)

5 (hK)z (-2,3)

Ver hees — centeyr

=4

=) (2,30 = (5',0)

T 1

a=b

~

a
C

=)

toir = Center £ (c,o)

25-42 167
=) Y&

=5 (2,3) & (4°)

HR
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2. (15 points) Write the equation for the hyperbola in standard form and find the equations
of the asymptotes. 2? — 2z — 4y* — 40y = 103

(Y=2x + <) + (9) (g 10y Ex) =103

2 lo\-¢. = 25
I

SRS

oy
=7 (=2x 41) + (1) (W toy+2s) =l =le

H-25)

yA
5 s (0 (g =

2 2
=5 (XD 4 (wrs) oz |
+4 =
=) x-D _ (‘{S‘W; = \ bﬁ -&D’w
1t \ "

Equation of hyperbola in standard form:

-1 \\ - = |
N=AX"TZ ;9T TR A

Equations of asymptotes:
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3. (20 points) A satellite dish is in the shape of a paraboloid (i.e. it has a cross section
that is a parabola) has a height of 20 feet. Its focus is halfway between the top and the
bottom of the dish. Find the equation and then width of the dish.

lo: .0\ alro set cender ot [@/o)
-FW convenlante =7 O:h{o;_;(

X-L = 410 Y

To dind widdh set ts_:kehs\m z 20
—> XK= UYo-20= goo =7 X =X Jseo!

TNY 1y holf +he deAonce
E_ng [o,w—% (JW, 10)

(o,0)
:7 W= 2J%0d

)(’L:L’IOS

Equation of model parabola:

27900 ' feet

Width:
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4. (15 points) Match the graph with the equation:

S

Equation letter:

Py

5

Equation letter:

Equation letter:

P&(b-“"l'\

z—5)" o

Ro v

@ 16 + 9 1/‘

b @=5" ¥ (yrsiev oxs of 3 i1 thorlzeninl ) et verheal)

(z—5)?° y

}\“frbo\w @ 16 g =1

\B\£ _@=5" =1 (_Tmznvc\fsc oxte i horlzonsr\ fov L aer vertieal )

9 16

W 22 +y2—10y=11 9

eWipsee &

¥ 3
K (x —5)% = 16y CPQ.(,,\:O‘G- deesn ¥ upen covveet 9 ladon )

@zuyt 10z = 11 87" Greles

(shifye) 'n o but L s shiveed in x)
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5. (10 points) An ellipse has foci at the points (0,-5) and (0,5) and vertices at the points

(0,-13) and (0,13). Find an equation for the ellipsgy

Equation: 162 \84

o | -
D 4 X =)

\1:’:: 164

6. (15 points) True or False. No justification needed. Circle your answer.

\pa-25 = 144

b

LT 2 7

=k~¢

=/

(Y\u.'dmr O¥s ¢

Vertwo\ ond cendev at (0o

(=5 (Msrmee Fom

conker 4o 'Foc.:)
a=1> ( dustonec Fom
Cender +o fof“-&’
7z kS
\3-5 = b

=7 E;Z«SEQEZEFT1

(a) In the equation 2? = 4py, the number p represents the distance between the focus

and the directrix.

A. True alse

(b) The equation 42* + 8z — Ty? + 48y + 9 = 0 represents a hyperbola.

@True B. False

(¢) The equation 2(z + 3)% + (y — 4)°
horizontally (wider than it is tall).

A. True False

10 represents an ellipse that is elongated
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7. (10 points) Provide two applications of conics (they can be the same conic or different).
No need to write a paragraph, a sentence will suffice.

. PQ rabolon
Conic:

Application: When JOYGO-T\ Shoots a '3-—Po‘lh-}fv/ Jhne ban +akes
an &PP(WMO’MS p ava-boljc -’rm\lec/-lors +o the basicps

Conic: Ekli?ﬂ

¢

§



