Precalculus - Trigonometry
When EXACT value is specified, do not give a decimal approximation
1.) Convert the following from degree measure to radian measure:

30°            750°           6°          20°          180°
1110°

2.) Convert the following from radian measure to degree measure:

4Π/3

Π/90

3Π/8

7Π/6

13Π/30

3.) Determine the following EXACT values:

Sin 30°


Tan 765°
     Cos -90°             (Cos2 82.3624° + Sin2 82.3624°)
Sec -135°

Csc 1080°
   
 Cos2 30°
       Cos 28° * Sec 28°
Cos 15°


Sin 7.5°
   
 
Sec 75°
(Cos 48° Cos 3° + Sin 48° Sin 3°)

(Sin 85° Cos 5° + Cos 85° Sin 5°)

4.) Determine the following EXACT values:

Sin 2Π/3

Cot 5Π/6

Tan 5Π/2
Sec 33Π/4  
Cos -25Π/12

5.) Consider an angle α, which is more than ninety degrees but less than one-hundred eighty degrees.  If Sec  α = -13/8, find Sin α, Cos α, Tan α, Csc α, and Cot α.  (Drawing a diagram of a right triangle should help!)  Detemine the size of angle α, to the nearest tenth of a degree.  
From questions 6-11, pick 4.  The other 2 may be done for a modicum of extra credit.
------------------------------------------------------------------------------------------------------------
6.) Two airplanes leave an airport at the same time.  The first flies 170 km/h in a direction of 330°.  The second flies 230 km/h in a direction of 176°.  After three hours, how far apart are the planes?

7.) A lobster boat is situated due west of a lighthouse.  A barge is located 14 km due south of the lobster boat.  From the barge, the bearing to the lighthouse is N 69°.  How far is the lobster boat from the lighthouse, to the nearest tenth of a kilometer?  

8.) Given triangle ABC has the following measures, solve the triangle (find all side and angle measures):

Measure of Angle A = 104°   Measure of Angle B = 25°   Length of side a = 277 cm

(round to the nearest cm)

9.) A swimming pool is designed artistically, with a triangular shape having two sides that measure 57 feet and 43 feet.  These two sides meet at a 51° angle.  If the material for covering the pool costs thirty cents per square foot, how much does the pool cover cost?
10.) If a triangle has side lengths of 8, 12, and 17 feet, find the measure of all angles in the triangle to the nearest tenth of a degree.

11.) Prove that the area of a parallelogram is the product of two adjacent sides and the sine of the included angle.

------------------------------------------------------------------------------------------------------------
12.) Sketch a graph of the following functions.  Identify the exact value of at least three points, one at the crest (top of the wave), one at the trough (bottom of the wave), and one at the midline of the wave.  State the domain and range.
a.)  y = -3/4 sin (5x - 1) + 6


b.) y = 2 cos (Πx + Π/3) + 4
Redefine the equation in part a as a function of positive cosine and redefine the equation in part b as a function of negative sine.
13.)  You a riding a Ferris wheel that has a diameter of fifty yards where the gondolas load at the bottom two yards off the ground.  It moves counterclockwise and takes a leisurely six minutes to go around once.  If you are at the nine o'clock position at t = 0, state your height h, in feet, above the ground as a function of t minutes.  
BONUS) Instead of being at the nine o’clock position at t = 0 for the Ferris wheel question above, you start at the eleven o’clock position at t = 0.  
14.) Determine two angles that have a measure between 0° and 360° that have the same:

Cosine value as 2217°



Cotangent value as ​​​​-13478°  

15.) Determine two angles that have a measure between 0 and 2π that have the same:
Tangent value as 57π/6



Sine value as -3535π/23
16.) Determine in which quadrant the terminal side of the given angle in standard position lands and whether the indicated value would be positive or negative:

Sec 463°

Cos -77°

Tan 132π/9

Csc 67π/5
BONUS) Prove the identity sec x tan x = 1/(csc x – sin x)
Remember, to prove an identity, manipulate each side separately until they match.  

