National MA ®2008 Alpha Trigonometry / Analytical Geometry

For all questions, answer E. NOTA means none of the above answers is correct. On this test, i = \/—1.

1. In the figure below, arcs CE and BD measure 80° and 20°, respectively. Segments AB, BC, AD

measure 4, 8, and 3 cm respectively. Find the area of triangle ABE .

A. 12 .
D. 64 E. NOTA

2. One of the foci of the conic section with equation —16x% + 9y* +96x — 54y — 207 = 0 s Jocated at:

B. (3,3-V7)

A. (3,-2)
D. (8,3) E. NOTA

C. (3+V7 3)

3. Find the area of the quadrilateral formed by connecting the foci of the curves:

G—37 -3)7 _

_{}_-_3}2 (-1_._3}: _
9 Y16 Tl aa 3 16 1
A 6V7 B. 30
C.45 D. 10v41 E.NOTA
(x+4)F v 1 )

4. Find the volume of the ellipsoid formed after rotating s T3 by 90" counter-clockwise and
revolving it about y = 0.

A 12T B. lém

C.l8m D. 247 E.NOTA

36 cos(d)

= -
5. The equation of the conic section determined by the polar equation 9 — 55in*(&) can be written in the
form ax* +5v*+ cx+dv+e =0 wherea, b, ¢, d, e are relatively prime integers and @ * 0 _ Find

at+db+c+d+ e
B. 31

A. —23
D. 49 E. NOTA

C. 41
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ciz(48)
6. Simplify: CI5(36 ) » cis(6T + &) where 0 < & < 21 |

A.cosf +ising B.cos& —ising
C. cos(iZ]126) + i sin(28) D. cos(58) + isin(58) E. NOTA
H.«x 3
1 . co —— V. ]
7.1fcotx =a coty =20 gpd csex = ¢ find w2 -'I in terms of a, b and ¢ for 29¢ # 0 and
lal = 151 # 1<l
be—ab—1 1+ab—bc
A b+c—a B. a—-b—c¢
b+c—a a—b—c
C.hc—nabh—-1 D.1+ah—be E. NOTA

8. After rotating the conic with equation 7x* + Ax) +13y% — 16 = 0 py 30° | the xy term is eliminated.
Find A.

A. —6v3 B. —2V3
C.2V3 D.6V3 E. NOTA

9. Projecting vector 41 + 4/ onto 21 + 3] yields the vector:

AF+ 3] B. 3+ 4]
Y
_!+__.il *1+5
C. 2 2 D.# ' E. NOTA

10. How many ‘petals’ does the graph of the curve " = 8cos*8 — 8cos*6 + 1 have?

A 4 B.8
C.16 D. 24 E. NOTA
26 = ¥ 41
11. Given that °“¢“” = 37 =% find sinf for0 =8 = 7 .
lzxi -xr+1 ¥y—1
AN D p T
]zxi i [ r+1
cA ¥tz DD E. NOTA
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12. Find the eccentricity of the conic section determined by the polar equation 7" = +3¥sec 26

A. 0 B.1
C. V2 D. ¥5 E.NOTA

13. The latera recti of 4x* + v* = 16 pass through the coordinates:

A. (0,1V3) B. (0,2 )
C.(0,£2v3) D. (0,£2v¥5) E. NOTA
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VI,V
14. The smallest angle & between vector 2 + 727 and unit vector b is 75° . Find unit vector b, where b
lies in the IV quadrant.
V2 42 143
ATZ TR B. 2 *7’
1. V3. CEES
=5l S l—3J
C. 2 2 D. z 2 E. NOTA
(2+ 03 +Na+bi) _
15. When simplified, (3 + 5] * . Find a+b, where a and b are integers.
A 1 B. O
c.1 D.2 E. NOTA

16. Find the axis of symmetry of the following curve: * = v* + 4y + 5

A x=2 B x =17
C.yv=-2 D.v=17 E. NOTA

17. Which of the following can be described as a dimpled limagon?

A, =5+ 2cinf B.*=5— 4zinf
C. r=5-—-5c0s8 D.*=5-10cos& E. NOTA

18. When solving for x that satisfy cothx = 4 we get solutions of the form

x=alnb+ kmi,(k €ER and a, b = 0)_ Fjpd a + b.

A. B. 1

ba | WD |I—-
= I

C. D.8 E. NOTA

19. Which of the following could be the argument of ¥3 — i ?
3



A 3 B. &
C. 6 D.3 E. NOTA
y3 42
20. Find the sum of the slopes of the asymptotes of the curve with equation 36 16 1
4
A3 B.32
c.1 D.O E. NOTA
V2

21. The range of fe = ;ﬂms X—sinx)—e can be written as [@.2 ], for @0 €ER _ Find a+b.

V2
ANVZT —2e B.2 " °
vz
c. 7% D.—2¢ E. NOTA
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22 letcos(48) =acos*8 +bcos®f+ ¢, where @b c EZ  Find Arcsin{a+ b +cl

T T
A 2 B.3
C. & D.4 E. NOTA
13

23. The convex polygon with vertices at (4.1} (2,2}, (3,4), (4,5}, (. v} has area 2 , where (X} passes

through the line V= 2% — 7  Find ¥ + .

-23
A, 2 B. 8
c. 1 D. 16 E. NOTA

) = tan® x — sec¥x
24. Let Fi) = tan® x + sec® ¥ + 2 tanxsecx. Then [{x} has:

L. Infinitely many vertical asymptotes
II. Exactly one point of discontinuity
III. Exactly one vertical asymptote

A 1 B. I
c. LI DAL E. NOTA



1 1
25. Which of the following is equivalent to - 1283 + Arctanz,

A 2 B.3
C. 6 D.4 E. NOTA
26. Find the period of [{x} = 3sin(6x) + 4 cos(3x)
A. 5 B. 6
C. 9o D.18 E. NOTA
512
27. Find a coterminal angle for 2008 :
B 08391 3 4387
A. 251 B. 251
315w 2177
C. 751 D. 251 E. NOTA
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28. A locus of points for which the sum of the distances to two fixed points is constant is called:

A. circle B. parabola

C. cellipse

D. hvperbola E. NOTA

y3 42

a® b7 is (where x,y,z are coordinates

29. The name of the surface (in 3D) described by the equation z
and a,b are constants):

B. paraboloid

A. SsSphere
C. ellipsoid D. dvperboloid E. NOTA
30. Find z such that the vectors {1.2,2},{3,4, 2} are perpendicular.
11
A2 B.—5
13
D. 2 E. NOTA






