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1. Determine the area enclosed by the polar graph r = 5cos 8 — 8sin 6.

A=E B. 137 c. 22 D. 897 E.NOTA
2 . . o . (mx?
* Find the number of ordered pairs (x, y) satisfying sin (T) =1land [x]| + |y| = 2.

Al B.2 C. 4 D.0 E.NOTA

3. If 6 is the angle between the two vectors a = <2, 4, 5> and b = <3, 2, 7>, what is the value

of cos 6?
A, SLEL0 B. 1/3 = D, 42310 E. NOTA
930 930 930
4. Simplify the following trigonometric expression: €05 257 cos 657 C:ji;fos 1007 cos 200°
A Vs B. 1/16 C. cos50° D. cos 100° E. NOTA

5. Iftanx +tany = 6and cotx + coty = 7, find the value of tan(x + y).
A. 20 B. 7/6 C.42 D. 6/7 E. NOTA

6. Find the range of the following function:
f(x) = 3cos?x + cos* x + 3 sin? x + sin? x cos? x

A.[0,1] B. [3,4] C. (-, ) D. [3, ©) E.NOTA

q+r—p

7. If a triangle with sides p, q, and r has an incircle of radius , what is mzP?

A. /2 B. /4 C.7/6 D.n/3 E.NOTA
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8.  Find the number of solutions of the equation x3 + x? + 4x + 2sinx = 0 in [0, 27].

A.0 B.1 C.3 D.5 E.NOTA

9. Find sin 105°.

7
5

A Y2 B. L c.? D. E. NOTA
4 3 2 4
10. " Find the value of cosg . cosz7n * COS 477T.
A —— B.—= c.-2 D.—- E.NOTA
16 8 4 2
1. Qimnlif- in(—=Z=
Simplify: tan (arccos (sm ( 6)))
A.—3 B.-% c.2 D.v3 E. NOTA
12. oo —q (VT \/n—1>
Evaluate the sum: ),;_; sin (—m
A. 3—+3 B.w C.m/8 D. /2 E.NOTA
13. . w2019 ( .: Tk 4038
Evaluate the sum: )32 (c1s (m))
A.0 B. 2019 C. 4038 D. 1 E. NOTA

14. Evaluate the product: [[32,(tann° cos 1° + sin 1°)

A.0 B. csc1° C.1 D.sec1°® E. NOTA



Alpha Trigonometry Page 3 2019 MABO National Convention

15.

16.

17.

18.

19.

20.

Which of the following functions is/are odd?
[. secxtanx
II. cotx
M. cos3x

IV. «x3sin?xcosx
A.LIL IIL, IV B. L 1I C.LIV D. II, III E. NOTA

Ifcosx = ~and -2 < x < 0, find cos (x + mj).
5 2 2
4 3 3 4
A. 3 B. P C. -3 D. — 3 E. NOTA
cos(64°) cos(4°)—cos(86°)cos(26°)
co0s(71°) cos(41°)—cos(49°)cos(19°)°
A. -l B.0 c.2 D.: E.NOTA

Find the sum of solutions to the equation sin® x + cos x = %(sin x + cos x), where
x € [0,2m).

A. 4w B.w C.2m D. 5w E. NOTA

Find the exact value of

7 11w T
cos 135° 4+ sin— — cot 300° — sec—— + csc45° — tan—

6 6 2
AL_YZ_B gliz B 23 p g E. NOTA
2 2 3 2 2 3 2 3

. .. 9x? sin? x+4
Find the minimum value of — for x € (0, 7).

A.2V/3 -3 B. 1 C.24 D. 12 E.NOTA
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21.

22.

23.

24.

25.

26.

27.

If cosx = —%,sinx > 0,siny = —15—3,tany > 0, compute sin(x + y).
A -2 B. —— c.= D.2 E.NOTA
65 65 65 65

2 4T 61 2018w
Compute cos (2019) + C(is (m) + cos gm) + cos( o1 ) + -+ + cos (—2019 )
A -1 B. —3 C. 3 D.1 E. NOTA
How many petals are in the graph of v = 7(cos? 96 — sin? 96)?
A.9 B. 18 C. 36 D. 81 E. NOTA

Steve flies a superjet with supersonic speed and leaves an airport traveling south at 1200
mph. A helicopter leaves the same airport at the same time traveling 60 degrees west of
north at 300 mph. The superjet has the fuel to fly for 4 hours at that speed. What is the
maximum distance Steve can travel south (assuming he loses no time or speed when
turning) so that the fuel remaining will allow him to catch up to the helicopter?

A. 1500 B. 1800 C. 2000 D. 2250 E. NOTA

Find the value of the series: Y-, (tan™*vn —tan™*vVn + 1)
A.)2 B. /4 C. —1/2 D. -m/4 E. NOTA

Find the period of the function f(x) = cos(cos x).
A.2m B.m/2 C.m D.m/4 E.NOTA

nx

Calculate lim =
x—0 sin 2x’

A.0 B. 1/2 C. DNE D.1 E.NOTA
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28. How many values of x, with 2 < x < 19, satisfy the equation cos? x + 2sin?x = 1?

A.0 B.2 C.-1

29. Find the period of 2sin(4mx) + 6 cos(57x).
A.m/2 B. /3 C.2

30. Simplify tan 3x in terms of tan x.

tan3 x—3tanx tan3 x—3tanx
_— B. tan3x —3tanx C.

D. % E.NOTA

D. 4/5 E.NOTA

tan3 x—3tanx

E.NOTA

1-tan?x 1-3tan?x

tanZ x—1



