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s #

1. Which of the following points (r.0)is NOT located at the same point as the othersona polar
graph?
a. (3.-15) d. (-3.-195)

b. (=3.15) '\Mbh e. None of the Above

c. @165 ) d -3

2. Which of the following is nota proper match between a given angle and its reference angle?

n X T -9z ) V4
a. —;reference= — d. ——; reference= —
8 8 8 8
-1z . T e. None of the Above
b. ——;reference = —
3 8
-1z : -
¢. ——;reference=—
8 8
3. Which polar graph looks the most like an infinity symbol?
a. Lemniscate d. Cardioid
b. Limacon e. None of the Above
c. Rose

4. In his book On Spirals, this Greek mathematician described a “spiral” whose radius
depended on the angle value. Who was this mathematician?

a. Aristotle d. Napier
b. Archimedes e. None of the Above
c. Newton
5. The rectangular point (20.-1 5) can be converted to polar coordinates. Which of the “'V

following is not equivalent to (20,-15)? d\w‘ﬂ‘/

a. Lll.tun ‘(%)j @ (ZS.tan '(%)] -7

-8 ) e. None of the Above

c. (IZ.lan '(2)]
4

6. Conversely, polar coordinates can be converted to rectangular coordinates. Which of the

following is equivalent to the polar point ( -4.15 ) in rectangular coordinates?
a. (\/E—\/S.v/z—\[ib
b. (V6+v2,V6-+2)
i (Vfé—\/i.\/z+v/3)
d. (\/g—\/i.w‘,gﬂ/rf)
e. None of the Above
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7. Which of the following polar graphs has the greatest rate of change?
-3 -137
& B e
12 12
-z e. None of the Above
b. 0=
12
T
c. O0=—
2
8. Which of the following circles has the greatest circumference?
a. r=+4 d. r=-10sin6
b =Sl e. None of the Above
c. r=8cost
9. Find the equation for a directrix of the following conic section: »* = ————"""
2—dcost
4 8
a. r= d r=—
cost sind
b 4 e. None of the Above
. or=
cost
-4
r=-—
sin®

10. Find the eccentricity and classify the conic from question #9.

a. e=2:hyperbola 1 .
d. e=—:ellipse
b. e=2:ellipse 2
1 e. None of the Above
¢ &=} hyperbola

11. Find a possible equation of an ellipse vertices at (=2.7) and (6.7).

4 8
a. r=——— d. r=———
2 —cost 1-2cos0
- 8 e. None of the Above
' 2—cost
4
c. r=———
1-2cos0
12. Find the product in trigonometric form: (3 ~3i\3 )( —4-4i). cis® = cosO +isin0
—13; -137
a. 24cis il C: 24\/—21'1.\' Lo
12 12
b, 4y3cis— d. A3t
12 12

e. None of the Above



Alpha - Polar Topic Test: National Mu Alpha THeta Convention 2012

’ 2012 .-
13. 1=y =?
d. —2‘\”“" d. _Zlm;u B zmw.i
b =2+ 2% e. None of the Above
~ 1006

2012

20127 : ! i e
14. The terminal side of angle ————is collinear with which of the following lines?
%

-2z -2
& — = 0 d —=r
J 3
- e. None of the Above
h. -t = ()
R
=T

15. Which is the best classification for the following graph: » = 2-3cos0.
a. Rose d. Circle
b. Limacon e. None of the Above

¢. Lemniscate

16. How many petals does the following graph have: » = 3cos(40)?

. 3 d. 8
b. 4 e. None of the Above
c. 6

17. Which of the following lines would have an undefined slope when converted to rectangular

coordinates?
a. 0=0 7
d 0= B
b. rcosf =0 4
c. rsind=1 e. None of the Above

18. Find the width of one petal of the following graph in radians:

r =4cos(30)

/4 /4
ay = d =
2 6
b T e. None of the Above
. 2
D
&

]
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19. Convert this rectangular equation to polar form: yi=3x

1. r=>3tanfcsct c. r=3costcscl
cotesct d. r=3cotfcsct
= 3 e. None of the Above

3

20. Convert this polar equation to rectangular form: r =sin 2
a v +yv-y=0 d. ¥ +y -1=0

b. x*+y -x=0 e. None of the Above

. x+y=0
r=1+cost

21. Find the intersection of the two polar curves: l 0 State the solution in the form
r=1-cos

(r.0) where K is an integer.
- T
a. (l.—+7k) c. (=l.=—+mk)
2 4

d. (L.7k)
e. None of the Above
22. Which of the following vectors has a terminal pointon the Cartesian plane which is

Vg
b. (l,—+7k
2 )

equivalent to the following polar coordinates: (—=3.—120)?

3. 3 3. 3 =
a. §I+E\/;_/ C. 51—5\/;‘/
" _%H ENT, d. 3i+V3)
2 2 e. None of the Above
23. Find the area of the triangle formed by the polar coordinates: i
177 407 287 i
2,—) (=5 ——). (L, —— ITZ
( 3 )-( - ).(1 ) 197 <
& 9 d. 1043 )=o”
b. 10 .
e. None of the Above
¢ 5\/:—\ J w?

')

24. If ¢ has a value of the tangent of the acute angle formed bsgween the x-axis and a given

vector, find ¢ of the angle formed by the vector between the two polar points:

(13.1360 ).(=12,-960 ).

a. 1 e d. 0
b. v/?‘ e. None of the Above
'
C. \/)v“ h )
o
" |2

12 - C
~\Lwr 1Py &

(6, %%)
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25. Choose the graph that most resembles a lemniscate: 20 )

-
P

e d.
e. None of the Above

b.

26. Everett is playing a game of Polar Battleship where the ships must lie along a single angle
measure or a single radius. The lengths of the ships given in the game are 3 units, 4 units,
and 5 units in length. (Disregard the need for a ship to be “linear”) One of Everett’s ships are

located at (2. L).(—Z. %).((). T)' Which of the following moves by his opponent would be a
o}

20127 ) %' A (-2.-20127)

e. None of the Above

“hit"?

ol
[% "()12/1
A (-

2.201 %-r)
27. Simplify: (2 - 2i) (1+i)". Give your answer in trigonometric form.

T
a. LO\— — +l ln'— —_
(2): { PR J

[Los— —+isin— T}
L 4

{}
J

. (2)2]cos —+l\|n—]

e. None of the Above
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28. Find the minimum value of the radius of the following polar equation:

r- =16sin —12cosd

w2 & W7
b. 2V7 e. None of the Above
c. 14

29. It is known that Rene Descartes was the first one to develop the plane for rectangular
coordinates and that Isaac Newton developed ten different coordinate systems, one of
which was the polar system. But which mathematician was the one to coin the terms “pole”

and “polar axis"?

a. G. Leibniz d. Archimedes
b. ]. Bernoulli e. None of the Above
c. L.Euler

30. This polar graph is a curve formed by tracing a point on the circumference of a circle thatis

rolling around a fixed circle with equal radius.
a. Cardioid d. Lemniscate
b. Rose e. None of the Above

c. Line



