
	
  

	
  
	
  

13- 3 The Unit Circle 947

ExercisesExercises

GUIDED PRACTICE
 1. Vocabulary What is the radius of a unit circle? the circumference?

SEE  EXAMPLE  1
 p. 943

 Convert each measure from degrees to radians or from radians to degrees.

 2. 30° 3. -75° 4. -150° 5. 135°

 6.   3π _ 
5

   7. -  5π _ 
8

   8. -  π _ 
3

   9.   4π _ 
9

  

SEE  EXAMPLE  2
 p. 944

 Use the unit circle to find the exact value of each trigonometric function.

 10. sin 150° 11. tan 315° 12. cot    11π _ 
6

   13. cos    2π _ 
3

  

SEE  EXAMPLE  3
 p. 945

 Use a reference angle to find the exact value of the sine, cosine, and tangent of 
each angle.

 14. 240° 15. 120° 16.   7π _ 
4

   17.   π _ 
3

  

SEE  EXAMPLE  4
 p. 946

 18. Engineering An engineer is designing a curve on a highway. The curve will be an 
arc of a circle with a radius of 1260 ft. The central angle that intercepts the curve will 
measure   π __ 6   radians. To the nearest foot, what will be the length of the curve?

PRACTICE AND PROBLEM SOLVING

 For See
 Exercises Example

 19–26 1
 27–30 2
 31–34 3
 35 4

Independent Practice  Convert each measure from degrees to radians or from radians to degrees.

 19. 240° 20. 115° 21. -25° 22. -315°

 23. -  π _ 
9

   24.   2π _ 
5

   25.   7π _ 
2

   26. -  4π _ 
3

  

Use the unit circle to find the exact value of each trigonometric function.

 27. tan 300° 28. sin 120° 29. cos    5π _ 
6

   30. sec    π _ 
3

  

Use a reference angle to find the exact value of the sine, cosine, and tangent of 
each angle.

 31. 225° 32. 135° 33.   11π _ 
6

   34. -  5π _ 
6

  

 35. Geography New York City is located about 40° north 
of the equator. If Earth’s radius is about 4000 miles, 
approximately how many miles south would a plane need 
to fly from New York City to reach the equator?

Draw an angle with the given measure in standard position. 
Then determine the measure of its reference angle.

 36.   π _ 
3

   37.   7π _ 
4

   38.   5π _ 
6

  

 39. Electronics A DVD rotates through an angle of 
20π radians in 1 second. At this speed, how many 
revolutions does the DVD make in 1 minute?

 40. Work A cashier is unsure whether a group of customers ordered and ate a large 
or a medium pizza. All that remains is one crust, which has an arc length of about 
4  1 __ 4   in. All pizzas are divided into 12 equal pieces. If medium pizzas have a diameter 
of 12 in. and large pizzas have a diameter of 16 in., what size did the customers 
order? Explain how you determined your answer.
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 39. Electronics A DVD rotates through an angle of 
20π radians in 1 second. At this speed, how many 
revolutions does the DVD make in 1 minute?

 40. Work A cashier is unsure whether a group of customers ordered and ate a large 
or a medium pizza. All that remains is one crust, which has an arc length of about 
4  1 __ 4   in. All pizzas are divided into 12 equal pieces. If medium pizzas have a diameter 
of 12 in. and large pizzas have a diameter of 16 in., what size did the customers 
order? Explain how you determined your answer.
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