Mu Alpha Theta National Convention: Denver, 2001
Trigonometry Topic Test — Mu Division

. Convert 56° into radians.

14 10080 T 7
A) — B) —— C) — D) — E) NOTA
()45 (B) o ()45 ()50 (E)
: Change% radians to degrees.
4372 ° 4372 °
A B) 860° C D) 430° E) NOTA
(A) (3240j (B) © (6480} (D) (B)
. Evduate: sinO—cosSO°+tan%—sec60°+csc%—cot120°
(A) —%+§ (B) 9_—6ﬁ (©) 2—? (D) —? (E) NOTA

. If @ isan acute angle and 1+ tan® 57° = csc® @, then what is 62

(A) 735° (B) 57° (C) 33 (D) 61.5° (E) NOTA
. Evauate: sin(cos(\/gj]
4
(A) 1 (B) % (C) sn1l (D) 0 (E) NOTA

. Simplify: 2sin® ycosy + 2cos’ ysiny
(A) tany (B) sin (2y) (©) cos(2y) (D) 1 (E) NOTA

. Evaluate: cos(73°)cos(13°)+sin(37°)cos(8°)+ sin(73°)sin(13°) + cos(37°)sin(8°)

1+\/§ ®) 1 ©) \/E-i-\/:_’: (D) J2

) 2 2

(E) NOTA
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8. If cotw +tanw = 143 and 1 + ! :m,wheremand n are positive, relatively prime

69 cotw tanw n
integers, what ism + n?

(A) 202 (B) 212 (C) 222 (D) 232 (E) NOTA

9. In AABC,AB=1, ZACB=36°,and ZCAB = 79°. Which of the following is equal to BC?

sin36° sin101° Cos79° cosl1°
A === (B - © - (D) ———  (E) NOTA
sn79 cos54 Ccos36 snl8
10. Given that secez—g,wheregsﬁgn and f(x)=cscx,find f'(0).
25 25 175 25
A) — B) —— C) — D) —— E) NOTA
()7 (B) o4 ()576 ()168 (B)

11. Two sides of atriangle are 3 and 8 while the sine of the acute angle between them s :—2 If

thisangle is doubled, what is the ratio of the area of the new triangle to the old?

(A) 2:1 (B) 73:55 (C) 110:73 (D) 73:48 (E) NOTA

12. What is the period of f(x)=sin(6x)?

1 Vs 1 Vs
(A) 5 (B) n © 3 (D) 3 (E) NOTA

13. Given that cosu = 1—53 and sinv= g , what isthe value of cos(—u) + sin(—v) cosu ?

1 1 1 1
A) 1e5 ® 3 © -3 ®) ~1e5 (E) NOTA

14. A plane intersects a sphere of radius 5 at a distance of 5cos37° units from its center. Which
of the following is equal to the area, in square units, of the cross section formed?

) 27 252” cosr4 (B) 257 + 257 cos? 37°

(C) 257 + 257 cos74° (D) 107sin37° (E) NOTA
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15. A missile rises vertically from a point on the ground 75,000 feet from aradar station. If the
missileisrising at arate of 16,500 feet per minute at the instant when it is 37,500 feet high,
what is the rate of change (in radians per minute) of the missile’s angle of elevation from the
station?

11 11 22 8
(A) 2 (B) >0 © 15 (D) 5 (E) NOTA

16. Solve for B on the interval (0,27]: 2sin> B—cosB=1.

z  (B) %n% ©Z

5_7r 5r
3

(D) %,n,? (E) NOTA

2
(A) e

Wl

17.1n AABC, a= 16947, b = 49463, and ¢ = 50000, where a, b, and c are the lengths of the sides
opposite angles A, B, and C, respectively. Compute bcos A+acosB.

(A) 16947 (B) 49463 (C) 50000 (D) 66410 (E) NOTA
18. If y=sin® xcot® xcos® xsec® x, find y'.

(A) 2cos2x (B) 0 (C) —cscxcotx (D) 3sin® xcosx (E) NOTA
19. Solvefor %<¢9 <%: tandsind +sind =1+tané .

3r 57 Vg
(A) Ry (B) >

3z 5z
4’ 4

7 T (p) 3—”,77” (E) NOTA

© ST 2

NN

20. ABCisatrianglewhere AC =5, CB = 12, and AB = 13. Let D be thefoot of the altitude to
AB. What isthe value of cos/ZBCD + sec ZACD ?

229 10 34 229
(A) 156 (B) 3 © 13 (D) = (E) NOTA
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21. Describe the behavior of the graph of y =sinx as x increases on the interval
14737 cx< 1731

23 12
(A) decreases, then increases (B) strictly decreasing
(C) strictly increasing (D) increases, then decreases (E) NOTA

22. Find the maximum value of the derivative of y =2sin 5—:;( + 500537?( with respect to x.

(A) 3 B) 7 © f—g (D) 1—52 (E) NOTA

23. Solvefor x; arctang = arctan§+ arctanz, where —% < arctant < % for all t.
X X

17 51
Ok (B) 11 (©) 4 () -3 (E) NOTA

24. A drawbridge with two 10 foot spansis being raised at arate of 2 radians per minute. How
fast, in feet per minute, is the distance increasing between the ends of the spans when they

are at an angle of % radians above their horizontal rest position?

(A) 102 ft/min (B) 2042 ft/min (C) 5v2 ft/min (D) 3042 ft/min (E) NOTA

25. Evaluate: j sin*tcos’t dt

(A) lant-Ltantsc (B) —lcosgt+gcos7t—icosf’t+c
5 7 9 7 5

(C) Leost—Leostec (D) Lantetantt-lantac
7 5 7 3 5

(E) NOTA
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26.If sSnA= —%, where 7 < A< 3?” and B is afourth-quadrant angle such that cosB = %

what is cos(A+ B)?

993 1505 385 1080
(A) — (B) —— ©) —— D) — (E) NOTA
1537 1537 1537 1537

27. What is the volume of the solid formed when the region bounded by the graphs of
y=4/sinx and y=+/cosx ontheinterval 0< x < % isrevolved about the x-axis?

72

(A) 72+27r  (B) — (C) 2zJ2+7z (D) nv2-7  (E) NOTA

28. Each of the six basic trigonometric functions (sin x, cos x, tan X, Sec X, ¢sc X, and cot x) are
each written on its own dlip of paper. These six slips of paper are placed in a hat, from which
amathematician randomly drawstwo slips. What' s the probability that when the functions
written on the chosen dlips are squared and added together, the result is equal to 1 for al x?

1 1 1 2
(A) 18 (B) T © 0 (D) 5 (E) NOTA

29. Find the area bounded by the graphs of y =3sinx—4sin®x, x=0, x:%,andy:O.

(A) 2 (B) % (© é (D) 6 (E) NOTA
. _ . 47 8r
30. What isthe sum of all ¢ suchthat sin“5¢ —1=0 on theinterval E<¢<??
(A) 28% (B) 319—5[ (© 137” (D) 107z (E) NOTA

31. The course of a skateboard race consists of a 200-meter downhill run and a 150-meter level
portion. When the starting point of the race is spotted from the finishing line, the angle of
elevation is 25°. To the nearest degree, what angle does the hill make with the horizontal ?

(A) 97° (B) 18° (C) 59° (D) 43° (E) NOTA
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1
32. Evaluate: j ——— dx
x?4/1- x?

Ni'e X 2
(A) X2 +C (B) W—F-l-c
€ M= X c D) — = __+C (E) NOTA
X (1-x%)

33. How many times does the graph of y = cosx—sin2x— cos3x intersect the x-axis on the

interval 0< x<2r?

(A) 8 B) 7 ©) 6 D) 5 (E) NOTA
34. What is the period of f(x)=2sin(3x)- 4tan(57i(j ?
167 8
(A) 87 (B) 47 CE ©) == (E) NOTA

35. Given that cosﬂ:g and 1£8< ﬂ<%,what issin34?

118 103 O -2 (E) NOTA

64
(A) ~15 (B) 125 © 125 15

36. Find & if y=(snx)*.
dx
(A) (snx)*(Insinx+ xcot x) (B) (sinx)*(Insinx)(cosx)

(C) (sinx)*cot x (D) (sinx)x(gl)j(ﬂnxcosxj (E) NOTA

37. A triangle has two sides of length 14 and 12, and the angle between them is 18°. The area of
thistriangleis av/b —a, whereaand b are positive integers and b is not divisible by the
square of any prime. What isthe value of a + b?

(A) 26 (B) 61 (C) 47 (D) 86 (E) NOTA
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3 n
38. How many of the following functions satisfy the differential equation y + Z Z }]/ =07
n1 OX
y=sinx Yy = COSX y=tanx
Y = SEC X Yy = CSC X y = cot X
(A) O (B) 1 €) 2 (D) 3 (E) NOTA

39. Determine the sum of the two smallest positive values of & for which cos(8a) = cos(9)

Vd 67 Vd 37
A) — B) — C — D) — E) NOTA
(A) 3 (B) 17 (©) 2 (D) 3 (B)
40. For how many valuesof x (0< x< 2r)is 1+sinx =27?
1+ cosx
(A)1 (B) 2 ©3 (D) 4 (E) NOTA
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