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Alpha Level

General Instructions:

1.
2.

Unless otherwise stated all answers should be written as decimals.

If you are asked to give your answer as a fractic 1, please give your answer in % form where a

and b are relatively prime.

Questious

A tree casts a shadow that is 22 feet long.

The angle of elevation of the sun 1s 60°. Tree
Find the height of the tree in feet. Give £
your answer to the nearest tenth of a foot.

Shadow

2 . . .
Assume E <x<n and cosx=c. Find arccos(—c), in radians. Note: An alternate

notation for arccos(—¢) is Arccos(~c).
Find the value of x, 0<x< 27, that satisfies 2(sin? x)+sinx=1and |2x—3|>4.

Find the smallest positive real value of x such that a rectangle with dimensions cosx by
sinx has an area of .2834. Give your answer rounded to four decimal places.

Compute (sm 15° + sin75° ) . Give your answer as a simplified fraction in lowest terms.

T ,
If sin(2x ) =tanx and E < x < 7, what is the exact value of cosx?

-+

. Write your answer as a
tanx = cotx

144 _
If tanx+cotx = =2=5— find the numerical value of

decimal to the nearest hundredth.
_r 2 .\ 2 "
Find, in degrees, the least positive angle x for whicn \z \sin x) J(Z(COS %) )(z(tan x)) =27,

Find the exact value, in radians, of the sum of all values of 0, 0<60 <2m, such that

sin (29 ): coS (29 )* 1. Give answer as a simplified fraction in lowest terms.
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10. Find the smallest positive value of x, in degrees, for which sin™ x+cos™ x = § .

11. Simplify: sinZ 8+ cos (29)—00526—56029+tan29.

12. Find the largest value of 6 for which 0< 8 <2z and sin6 cosf =— . Give an exact

V3
4
answer as a simplified fraction in lowest terms.

2

1
13. Find the smallest positive value for x if (sin x cosx —sin? x) (cos x+cosx sin x) =3

Give an exact fractional answer in radians.

14. You are given one coin with diameter 5 cm. and a large supply of coins with diameter 2cm.
What is the maximum number of the smaller coins that may be arranged around the larger
coin 50 that all the smaller coins are tangent to the larger coin without any overlap?

15. For all real values of x for which it is defined, f(x) = cot(%x) —cotx can be written in

sin (kx) .
) -. Find the value of k. Express your

sin(j x) J (sinx)

answer as a simplified fraction in lowest terms.

terms of the sine function as  f(x) = (

16. Find the sum of the amplitude and the period of y =-46 (sin (3.2x +224 )) . Give your

answer rounded to four significant digits.

17.  Find the value of sin® 1°+sin2 2°+sinZ 3°+---+sin% 90°. Give your answer as a
simplified fraction in lowest terms.

18. Point A has polar coordinates (3.7, 37.4°). Point B has rectangular coordinates

(1.07'7, 5.292). Find the distance from point A to point B. Give your answer rounded to
four significant digits.

19. Find the sum of all roots of the equation 2% = sin (x +2 ) which are greater than —2.5.
Give your answer rounded to three significant digits.

20. Find x+ y for which, in A ABC, sin A:sin B:sin C =4:5:6 while the ratio
cos A:cos B:cosC=x:y:2,



