Alpha Trigonometry Nationals 2015
Note: For all questions, answer “(E) NOTA” means none of the above answers is correct.
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1. Find the axis of symmetry of the following curve: x=- 23|n6§2+ > +12cos +3
&2 Py

(A) x=-3 (B) x=3 (C) y=-3 (D)y=6  (E) NOTA
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. Change the following polar coordinates into Cartesian form: g 2

(A) (V2,42) (B) ¢ GQL £-(C) (L)  (®) (-1-1) (E) NOTA

3. What is the domain of f(x)=+/secx on the interval 0 £ x<2p?

® 1020 ) POEL 2000 LO)ES. P 2p:(0) (0.1 (B) NOTA

i

Simplify: (l- CSCx) (1+sin x)

(A) sinx (B) cosx (C) cotxcscx (D) —cotxcosx  (E) NOTA

5. Evaluate: IimM
0 COoSx
(A) 4 (B) 5 (Ao (D) undefined (E) NOTA
df
6. Evaluate the following sum: a @me@(zz )¢
€
(A)1 (B) the series diverges ) p (D) p? (E) NOTA
7. What is the period of of the function f(x)=7°csc(4098px)
ye, 1 7°
A) — — ) — D) — E) NOTA
(%) 2049 (%) 4098 1 2049 () 2p &



8. If the cosine of the acute angle formed by the vectors <x, 3- 2> and <- 4, g,12> is equal to 0, then

what is x?
(A) ? (B) 3 © 0 (D) - % (E) NOTA

9. Give the best name for the graph represented by the equation: 3r- rcosqg=14?

(A) ellipse (B) parabola  (C) hyperbola (D) cardiod (E) NOTA
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10. Evaluate: ggﬁ ﬁzé
e2 2 g

(A) -162+1624/3i (B) 162-162y/3i (C) 105-105V3i (D) -105+105J3i (E) NOTA

11. Whatis cosx if 3sin?x- 5cosx =1?

(A) -2 (B) -2 and % (9] % (D) no solution  (E) NOTA
12. What is the value of the expression 2¢0s1200°*an1035° +sin1170°>csc’(- 1485°)?

(@) 3 (B) 3 © - % (D) 0 (E) NOTA

13. Given cotx :%, find 1+cos® x +tan’ x - sin®x.

274 304
(A) 18 (B) EE (C) 16 (D) s (E) NOTA

& oc
14. Evaluate: secsTan'lgz%z when x = 2.

37 5 25 5
(A) — (B) 3 (€) 3 (D) " (E) NOTA

15. Find \/;, if x is the smallest degree measure solution to the equation
cot(8x +26°) - tan(10x - 8°) =0on the interval 0° <x <45°.

(A) 3 (B) 35 € 5 (D) 2 (E) NOTA



16. What is the length of the minor axis of the ellipse given by the parametric equations
x=3cost and y=7sint
(A) 3 (B) 6 ) 7 (D) 14 (E) NOTA

17. What is the distance between the following points given in polar form:

o _26p¢
(2.780%) and &3 2
(A) 1 (B) V17 ©5 (D5 (E) NOTA

18. Which of the following shares all asymptotes with the function - §CSC8X ’0 =?

(A) —cscg;c- 9—'09 (B) -gcsc?c- %g (9] secgix- %g (D) %s g;c 97'02 (E) NOTA

sec?—p— sin? (14°)

19. What is the trace of the matrix

I enl Y e\ el eavd
-~

L . o & P2 ¢
sin“(28°) 4 2§

> (D> (D> (D> (D> (D~

(A) 1-v2 (B 1 (€) 0 (D) -2  (E) NOTA

5 ) ] )
20. If sec:x:z, evaluate cos*x+sin* x +4sin® xcos’ x - 2sin® xcos x.

(A) % (B) % © -1 (D) 0 (E) NOTA

21. Simplify COSgArcCOSﬂ- ArcSInE—

17¢

13 84 44 77
(A) - o (B) o¢ © < (D) o (E) NOTA

22. In an isosceles triangle, two sides have length 26 and the length of the third side is 20. What is
the measure of the angle that is not congruent to either of the other two angles?

(A) sin'1% (B) 25in'1% (C) tan 11: (D) 2tan’ 1152 (E) NOTA



23.

24,

25.

26.

27.

28.

29.

30.

(cos75°)(sin18°) =

V30 +4/10 + 6+\/§(B) \/E(\/E'l) \/E(\/E-\/g\@ﬂ) 5+4./5

A C D E) NOTA
(4) 16 16 © 16 () 16 (E)
What is the positive difference between the maximum and minimum values of the function
L
f(x)=6- sin®x- 4sinx on the 1nterva180 ’0
(A) 3 (B) 4 (C) 5 (D) 6 (E) NOTA
Evaluate 2¢ % +4¢ 3 - 3¢ 3
p p '
(A) 9e 3 (B) 3e ¢ (C) 3¢?” (D) O (E) NOTA

. . . Sec X
Find the sum of the solutions to the equation sec x+csc2x =

on the interval [0, 2
2sin X [0.2p)-

3
a) p (B) 2p € 3p (D) 7/0 (E) NOTA
What is the area of the region bounded by r=2sing and r =2co0sq?

p P p-2
“ = ® 2-1  © 5 (D) 1 (E) NOTA

I 8sinx+18cosy =14
From the system of equations | * - ,if x and y have terminal side in Quadrant

i 6sinx+16cosy =12
I, then what is the product of siny and c0Sx?

12 2f 421 6
(A) > (B) —— (C )— (D) > (E) NOTA

Evaluate (1+secg+tang)(1- cscg+cotq)
(A) -2 (B) 1 (0 (D)2 (E) NOTA
What is the value of the expression sin(sin"* x+2co0s* x - cos *(x))?

2

(A) -1 (B) 0 ) 1 (D) - (E) NOTA



