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Section 6.1: Angles and Their Measure 
 

Learning Objectives: 
 
1.  Convert between Decimals and Degrees, Minutes, Seconds Forms of Angles 
     (p. 354) 
2.  Find the Arc Length of a Circle (p. 356) 
3.  Convert from Degrees to Radians and from Radian to Degrees (p. 356) 
4.  Find the Area of a Sector of a Circle (p. 359) 
5.  Find the Linear Speed of an Object Traveling in Circular Motion (p. 360) 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

1.  Convert 873215′ ′′o  to a decimal in degrees. 
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Radians
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
http://id.mind.net/~zona/mmts/trigonometryRealms/radianDemo1/RadianDemo1.html 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  Convert 
11

3
π

−  to degree measure. 



MA 180 Precalculus (Scott) Chapter 5: Trigonometric Functions 

 - 3 - 

Section 6.2: Trigonometric Functions:  Unit Circle Approach 
 

Learning Objectives:   
 
1.  Find the Exact Values of the Trigonometric Functions Using a Point on the Unit Circle (p. 367) 
2.  Find the Exact Values of the Trigonometric Functions of Quadrantal Angles   (p. 368) 

3.  Find the Exact Values of the Trigonometric Functions of 45
4
π

= o     (p. 370) 

4.  Find the Exact Values of the Trigonometric Functions of 30
6
π

= o  and 60
3
π

= o         (p. 371) 

5.  Find the Exact values of the Trigonometric Functions for Integer Multiples of 

     30
6
π

= o , 45
4
π

= o , and 60
3
π

= o           (p. 374) 

6.  Use a Calculator to Approximate the Values of the Trigonometric Functions of Acute 
     Angles             (p. 375) 
7.  Use a Circle of Radius r to Evaluate the Trigonometric Functions     (p. 376) 
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The Unit Circle: 2 2 1x y+ =  
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Sine Function: xxf sin)( =  
 

x sin x 
0  

2
π   

π   

2
3π   

π2   
 
Domain: 

Range: 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

relative extrema 

 

Cosine Function: xxf cos)( =  
 

x cos x 
0  

2
π   

π   

2
3π   

π2   
 
Domain: 

Range: 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 
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1. Mark the following angles on the unit circle below and give the coordinates of the point determined by each 

angle to four decimal places. (An example has been done for you.) 
 

a. 100° 
 

b. -7 radians 
 
c. -200° 
 
d. 3 radians 

 
e. -720° 
 

 
2. Find two angles, one positive and one negative, that have the same  

 a. sine as −
5
3
π

    b. cosine as 53° 

 
 
 
3. Give the exact value of the trigonometric functions if: (Hint: 

Use the fact that the trigonometric functions are periodic. Do 
not use a calculator). 
 
a. 6

13π=t        

 

b. π9−=t  

 

 
4. Evaluate. Round your answer to four decimal places. (Check your calculator mode!) 

a.  sec(-5.42)  b. csc
π
3





  c. sin (76.4°)  d. cos (35° 18′)  

 
5. Find approximations to two decimal places 

for the coordinates of points A and B. 

45° (.7071, .7071)

r = 16 

-72° 

215°
° 
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6. Given sinθ =
2
5

 and θ  is an acute angle, find the following: 

 a. ( ) =−θcsc   b. ( ) =+ πθ 2sin   c. ( ) =−θπ
2cos   d. ( ) =+ πθsin  

 

 

 

 

 

 

 
7. Use the function value, 3

2tan −=t , to find the values of      

a. tan (-t) =      b. cot (t) =    
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Fundamental Trigonometric Identities 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Find the values of the remaining trigonometric functions given: (Use your Fundamental Trig 
Identities.) 

a. 5tan =β  and 0cos <β    b. 4
1cos =α  and 0sin <α    
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Tangent Function: xxf tan)( =  
x tan x 
0  

2
π   

π   

2
3π   

π2   
 
Domain: 

Range: 

Vertical Asymptote(s): 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

 
Cotangent Function: xxf cot)( =  
 

x cot x 
0  

2
π   

π   

2
3π   

π2   
 
Domain: 

Range: 

Vertical Asymptote(s): 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 
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Secant Function: xxf sec)( =  
x cos x sec x 
0   

2
π    

π    

2
3π    

π2    
 
Domain: 

Range: 

Vertical Asymptote(s): 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

Cosecant Function: xxf csc)( =  
x sin x csc x 
0   

2
π    

π    

2
3π    

π2    
 
Domain: 

Range: 

Vertical Asymptote(s): 

Symmetry: 

Period: 

x- intercepts: 

y- intercept: 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 

π/2 
π  3π/ 2π  

−2π  
−3π/2 

 

−π  −π/

1 

 
−1 
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Sinusoidal Graphs ( ) BxAxf +−= φωsin)(  and ( ) BxAxf +−= φωcos)(  

 










 −=
2

cossin πxx  

 
 
Amplitude: xAxf sin)( = and xAxf cos)( =  
 
Graph the following on the axes. 
 

xxf sin)( =  

xxg sin2)( =  

xxh sin3)( =  

 

 

 

 

 

 

 

xxf cos)( =  

xxg cos3)( =  

2
π

 
π

2
3π

 
π2

2
π

 
π

2
3π

 
π2
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2
π π

2
3π π2

2
π π

2
3π π2

Period: xy ωsin=   and xy ωcos=  

Graph the following: 

xxf sin)( =  

xxg 2sin)( =  

2
sin)( xxh =  

 

 

 

Graph the following: 

xxf cos)( =  

xxg 2cos)( =  

2
cos)( xxh =  

 

 

 



MA 180 Precalculus (Scott) 
Chapter 6: Trigonometric Functions 

Page 13 of 16 
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Phase Shift: ( )φω −= xy sin  and ( )φω −= xy cos , ω > 0 

Sketch one cycle of the graph of ( ) =−= πxy 2sin ________________ 
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To celebrate the new millennium, British Airways announced its plans to fund 
construction of the world's largest ferris wheel to be located on the south bank of the rive 
Thames in London. The ferris wheel will measure 500 feet in diameter, will carry up to 
1400 passengers in  60 capsules, and will turn continuously completing a single rotation 
once every 20 minutes. 
 

t 
(min) 

f(t) 
(feet) 

5  
10  
15  
20  
25  
30  
35  
40  
45  
50  
55  
60  
65  
70  
75  
80  
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g(x) 

f(x) 

     b 

a 

Sinusoidal Functions 
 
1. Find two functions BxAxf += )cos()( ω  and BxAxf +−= )sin()( φω for the graph below. 

 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 

2. The graph shows the graphs of y = sin x and xy sin2= . Which 
function is xy sin2= ? Find values of a and b. 

  
  
  
  
  
  
  
  
3.  Household electrical power in the US is provided in the form of alternating current. Typically voltage cycles 

smoothly between +155.6 volts and –155.6 volts 60 times per second. Use a cosine function to model the 
alternating voltage. 

  
  
  
4. Describe the shifts of the graph of g with respect to the graph of f: 

  g x x( ) sin= − + +




3 4

2
π

 and f x x( ) sin( )= 4         

  

a)  
π
8

 left, 3 down      b) 
π
8

 right, 3 down 

c)  
π
2

 left, 3 down      d) 
π
2

 right, 3 up 

 
 


